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D e t a i l e d  r e s u l t s  i n  a u t h o r s  s e r i e s  o f  c a s e s .
I t  i s  g e n e r a l l y  r e c o g n i s e d  t h a t  i n  t h e  
i m m e d i a t e  p a s t  t h e  s c i e n c e  o f  r n o u e r n  m e d i c i n e  h a s  b e e n  
p r o d u c t i v e  o f  m u c h  a d v a n c e  ; i t  w o u l d  b e  f u t i l e  t o  
a s s e r t  t h a t  a l l  t h e  p r o b l e m s  h a v e  b e e n  s o l v e d .  M a n y  
d i s e a s e s ,  n o t a b l y  t h o s e  o f  t r o p i c a l  o r i g i n ,  n o w  l e n d  
t h e m s e l v e s  t o  c o m p l e t e  c u r e ,  a n d  a g a i n s t  m o s t  o f  t h e  
r e m a i n d e r  a l m o s t  d a i l y  p r o g r e s s  i s  b e i n g  m a d e .
T n i s  c a n n o t  b e  s a i d  o f  w h o o p i n g  c o u g h .
D u r i n g  t h e  l a s t  t h r e e  n u n a r e d  y e a r s ,  l i t t l e  s u c c e s s  
h a s  b e e n  e n c o u n t e r e d  i n  t h e  t r e a t m e n t  o f  t h i s  
a l a r m i n g  a n d  d i s t r e s s i n g  a f f e c t i o n .
M a n y  p a g e s  w o u l d  b e  n e c e s s a r y  t o  e n u m e r a t e  
t h e  d r u g s  a n d  o t h e r  r e m e d i e s  w h i c h  h a v e  b e e n  u s e d  
i n  t h e  t r e a t m e n t  o f  w h o o p i n g  c o u g h .  T h e y  r a n g e  i n  
t h e i r  a p p l i c a t i o n  f r o m  c n a r m s  a n d  r e l i c s  o f  s a i n t s  
t o  t h e  p r e s e n t - d a y  u s e  o f  a n t i p y r e t i c s ,  s e d a t i v e s ,  
a n d  e x p e c t o r a n t s  ; a l l  o f  t h e s e ,  h o w e v e r ,  h a v e  y e t  
t o  p r o v e  t h a t  t h e y  c a n  b e  o f  e v e n  t h e  s l i g h t e s t  
u s e  i n  t h e  t r e a t m e n t  o f  t h i s  d i s e a s e .
N o  a t t e m p t  i s  h e r e  n e c e s s a r y  t o  d e s c r i b e  
t h e  m a i n  f e a t u r e s  o f  w h o o p i n g  c o u g h ,  a s  a l l  a r e  w e l l  
a c q u a i n t e d  w i t h  i t s  n a t u r e  ; i t  i s  p r o b a b l e  t h a t  n c  
o t h e r  d i s e a s e  g i v e s  r i s e  t o  s y m p t o m s  s o  d i s t r e s s i n g ,
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e i t h e r  t o  t r i e  y o u n g  p a t i e n t  o r  t o  p a r e n t s ,  w h i l s t  t h e  
r e c u r r i n g  a n x i e t y  o v e r  s o  l o n g  a  p e r i o d  i s  i s  a  f e a t u r e  
a l m o s t  u n i q u e  i n  d i s e a s e  e i t h e r  o f  c h i l d r e n  o r  a a u l t s .
S c h o o l s ,  a n d  p a r t i c u l a r l y  b o a r d i n g - s c h o o l s ,  
r e g a r d  w h o o p i n g  c o u g h  w i t h  m o r e  t h a n  u s u a l  a v e r s i o n .
T h e  p r o l o n g e d  n a t u r e  o f  t h e  c o m p l a i n t ,  t h e  a l m o s t  
c e r t a i n  l i a b i l i t y  t o  i n f e c t i o n ,  a n d  t h e  e x t e n d e d  t i m e  
o f  q u a r a n t i n e  a l i k e  c o m b i n e  t o  p r e v e n t  b o t h  s u c c e s s f u l  
w o r k  a n d  a t t e n d a n c e  a t  s c h o o l .
I t  i s  t h u s  f e l t  t h a t  n o  a p o l o g y  i s  n e e a e c  
f o r  d e a l i n g  i n  t h i s  t h e s i s  w i t h  a  c o m m o n  a i l m e n t  w h i c h  
h a s  n i t h e r t o  s u c c e s s f u l l y  r e s i s t e d  a l l  a t t e m p t s  a t  
o t h e r  t h a n  s y m p t o m a t i c  t r e a t m e n t ,  a n a  w h i c h  r e n x s  
f i r s t ,  s e c o n d ,  o r  t h i r d ,  a c c o r a i n g  t o  c o u n t r y ,  i n  t h e  
c a u s a t i o n  o f  m o r t a l i t y  o f  c h i l d r e n  u n d e r  f i v e  y e a r s  
o f  a g e .
S u c h  i s  t h e  r e c o r d  o f  t h e  d i r e c t  m o r t a l i t y .
I t  i s  a l m o s t  i m p o s s i b l e ,  n o w e v e r ,  t o  c o m p u t e  m o r t a l i t y  
f r o m  i n d i r e c t  c a u s e s  s u c h  a s  t u b e r c l e ,  w h i c h  i s  o n l y  
t o o  r e a d y  t o  s e e k  i t s  n i d u s  i n  t h e  w h o o p i n g  c o u g h  
" c o n v a l e s c e n t " .  E v e n  t h i s  c u e s  n o t  e n u  t h e  m o r o i d  s t o r y ,  
f o r  f e w  w r i t e r s  o r  s t a t i s t i c s  a r e  a b l e  t o  t a k e  a c c o u n t  
o f  t h e  m a n y  c h i l d r e n  w h o  p r o l o n g  i n t o  a d o l e s c e n c e  
t h e i r  c h i l d h o o d  i n h e r i t a n c e  o f  t h e  s e q u e l a e  o f  t h i s  
d i s e a s e .
T h e  a u t h o r  f i r s t  n o t e d  i n  t h e  y e a r  1 9 2 4  a n  
a c c o u n t  o f  e t h e r  t h e r a p y  i n  a n  a t t e m p t  t o  c h e c k
w h o o p i n g  c o u g h  a n d  h e  h a s  s i n c e  t r e a t e d  m o s t  o f  h i s  
c a s e s  i n  p r a c t i c e  b y  t h i s  m e a n s .  U n f o r t u n a t e l y  n e  
f o u n d  h i m s e l f  c o n f r o n t e d  w i t h  a  D i s e a s e  f o r  w h i c h  
a d v i c e  i s  n o t  u s u a l l y  s o u g h t  i n  a  c e r t a i n  c l a s s  o f  
t h e  c o m m u n i t y  : w h o o p i n g  c o u g n  n a s  c o m e  t o  b e  
r e g a r d e d  a s  " s o m e t h i n g  w h i c h  m u s t  t a k e  i t s  c o u r s e " ,  a  
m e l a n c h o l y  b e l i e f  f o r  w h i c h  m e a i c a l  s c i e n c e  c a n n o t  
a l t o g e t h e r  b e  h e l d  b l a m e l e s s .
P a r t l y  a s  a  c o n s e q u e n c e  o f  t h i s  b e l i e f ,  a n d  
p a r t l y  b e c a u s e  t h e  c a s e  i n c i d e n c e  o f  t h e  D i s e a s e  h a s  
s e e m e d  t o  b e  i n  i n v e r s e  r a t i o  t o  o n e ' s  d e s i r e  t o
o b t a i n  c l i n i c a l  m a t e r i a l ,  i t  i s  r e g r e t t e d  t h a t  t h i s  
t h e s i s  i s  f o r m e d  o n l y  o n  t h e  b a s i s  o f  f o r t ¿ - t h r e e  
c a s e s ,  a l l  o f  w h i c h  w e r e  t r e a t e d  b y  e t h e r  a f t e r  
s  o m e  m e t h o d .
C H A P T E R  T W O .
T h e  a n c i e n t  G r e e k  a n d  R o m a n  p h y s i c i a n s  n a v e  
l e f t  u s  n o  r e c o r d  o f  a n y  d i s e a s e  c h a r a c t e r i s e d  b y  s u c h  
a  c o n v u l s i v e  c o u g h ,  a n d  i t  w o u l d  a p p e a r  e x t r e m e l y  
u n l i k e l y  t h a t  s u c h  a  w e l l - m a r k e d  c o m y l a i n t  c o u l d  n a v e  
e s c a p e d  t h e i r  n o t i c e .  I t  i s  a l m o s t  s a f e ,  t h e r e f o r e ,  t o  
a s s u m e  t h a t  w h o o p i n g  c o u g h  w a s  n o t  t h e n  i n  e x i s t e n c e .
P r o b a b l y  t h e  e a r l i e s t  k n o w n  r e f e r e n c e  t o  
w h o o p i n g  c o u g h  o c c u r s  i n  a n  o l d  m a n u s c r i p t  b o o k  o f  
p r e s c r i p t i o n s .  M o u l t o n ' s  " T h i s  i s  t h e  M i r r o r  G l a s s
o f  H e a l t h "  ( I ) ,  i s  i n  t h e  m a i n  a  r e p r o a u c t i o n  o f  t h e  o l d  
m a n u s c r i p t  b o o k  : t h e  s a m e  r e c e i p t  w h i c h  a p p e a r s  i n  t h e  
o n e  " f o r  t h e  c h y n c o u g h "  i s  r e c o m m e n d e d  " f o r  y e  k i n k "  i n  
t h e  o t h e r .
w h o o p i n g  c o u g h  i s  n o t  m e n t i o n e d  i n  P h a e r ' s  
B o o k  o f  C h i l d r e n  ( 2 ) ,  w h i l s t  i n  F l y o t ' s  " C a e t e l  o f  
p e a 1 t h "  ( 3 )  i t  i s  u n l i k e l y  t h a t  s u c h  a n  e x h a u s t i v e  
d e s c r i p t i o n  o f  c h i l d  m o r b i d i t y  a s  i s  t h e r e  g i v e n  w o u l d  
n o t  h a v e  c o n t a i n e d  s o m e  r e f e r e n c e  t o  w h o o p i n g  c o u g h ,  
h o w - e v e r  s l i g h t ,  h a d  t h e  d i s e a s e  t h e n  b e e n  k n o w n .  D e  
B a i l l o u  i n  P a r i s  i n  t h e  y e a r  I b 7 8  w a s  t h e  f i r s t  w r i t e r  
t o  d r a w  a t t e n t i o n  t o  t h i s  s u d d e n  a n d  c o n v u l s i v e  c o u g h .
H e  s a y s  t h a t  h e  k n e w ;  o f  n o  o t h e r  h i t h e r t o  w r i t i n g  o f  
i t ,  y e t  h e  s p e a k s  o f  t h i s  d i s t i n c t i v e  c o u g h  a s  a  
"  f  a m i  1  i  a.  r  t h  i n g  "  .
I t  i s  i n t e r e s t i n g ,  t o  r e m e m b e r  t h a t  j u s t  
p r i o r  t o  t h i s  t i m e  a.  g r e a t  d e a l  o f  e x p l o r a t i o n  a n d  
d i s c o v e r y  h a d  t a k e n  p l a c e ,  n o t a b l y  i n  t h e  N e w  W o r l d .
I t  s e e m s  t o  b e  e s t a b l i s h e d  b e y o n d  d o u b t  t h a t  t h e  
s a i l o r s  o f  C o l u m b u s  a n d  o f  t h e  l s . t e r  v o y a g e r s  w e r e  
r e s p o n s i b l e  f o r  t h e  i n t r o d u c t i o n  o f  s y p h i l i s  i n t o  
t h e  c o u n t r i e s  o f  E u r o p e ,  a n d  i t  m a y  w e l l  b e  t h a t  a  
v o y a g e  o f  t h i s  n a t u r e  w a s  a l s o  r e m a r k a b l e  f o r  t h e  
p e r s i s t e n c e  o n  b o a r d  s h i p  o f  e . n  e p i d e m i c  o f  c o n v u l s i v e  
c o u g h ,  s u f f i c i e n t l y  v i r u l e n t  a n d  p r o l o n g e d  t c  i n f e c t  
t h o s e  w i t h  w h o m  t h e  r e t u r n e d  s a i l o r s  c a m e  i n t o  c o n t a c t .
L a t e r ,  h o w e v e r ,  i t  w o u l d  b e  e r r o n e o u s  t o
a s s u m e  t h a t  t h i s  e p i d e m i c  o i  o u r  t i m e  a i c i  n o t  o c c u r  
w i t h  e q u a l  f r e q u e n c y  i n  t h o s e  u a y s .  W i l l i s  ( 4 ) ,  o f  
O x f o r d ,  i n  t h e  y e a r  1 6 7 4 ,  r e m a r k s  t h a t  w h o o p i n g  c o u g h  
w a s  l e f t  t o  " o l d  w o m e n "  a n d  e m p i r i c s ,  a n d  t n i s  s u g g e s t s  
w h y  s o  l i t t l e  e x i s t s  i n  t n e  w a y  o f  a n  e a r l i e r  
a u t h o r i t a t i v e  d e s c r i p t i o n .  S y d e n h a m ,  i n  t h e  y e a r  1 6 7 0 ,  
m e n t i o n s  i t ,  a n d  f i r s t  c a l l s  i t  p e r t u s s i s ,  w n i l s t  n e  
a l s o  r e c o r d s  i t  a s  a p p e a r i n g  i n  c o n j u n c t i o n  w i t h  
m e a s l e s  a n d  i n f l u e n z a .
I n  t h e  y e a r  1 6 6 1  a  m o t h e r  w r i t e s  o f  t n e  
" c h i n c o f e " ,  a n d  a d d s ,  " T h e r e  i s  m a n y  d y  o u t  i n  t h i s  
t o w n " ,  o u t  i t  i s  n o t  q u i t e  c l e a r  t h a t  t h e  l a t t e r  
r e f e r e n c e  a t t r i b u t e s  t n e  d e a t h s  d i r e c t l y  t o  w h o o p i n g  
c  o u g h  ( 5 ) .
W h o o p i n g  c o u g h  i s  f i r s t  f o u n d  r e c o r d e d  a s  a  
s e p a r a t e  c a u s e  o f  d e a t h  i n  t h e  C i t y  o f  L o n d o n  i n  t h e  
y e a r  1 7 0 1 ,  c a u s i n g  s i x  d e a t h s .  F o r  a  n u m b e r  o f  y e a r s  
d e a t h s  t h e r e  w e r e  b e l o w  t h e  n u m b e r  o f  t e n  a n n u a l l y ,  
w i t h  a  g r a d u a l  i n c r e a s e  t o  1 6 2  d e a t h s  i n  t h e  y e a r  
1 7 3 0 ,  a n d  r e a c h i n g  1 0 0 4  i n  t h e  y e a r  1 6 0 2 .
S w e d i s h  s t a t i s t i c s  g i v e  i n  t h e  m i d d l e  o f  t h e  
e i g h t e e n t h  c e n t u r y  a  m o r t a l i t y  a v e r a g i n g  2 6 0 0  
a n n u a l l y  i n  t h a t  c o u n t r y .  E d i n b u r g h  c u r i n g  t h e  t w o  
y e a r s  1 7 4 0  a n d  1 7 4 1  h a d  1 0 1  d e a t h s  f r o m  w h o o p i i ^ ,  
c o u g h  c o m p a r e d  w i t h  1 1 2  f r o m  m e a s l e s  ,  t h e  f o r m e r  
c a u s e  h a v i n g  o n l y  c o n t r i b u t e d  a  q u a r t e r  o f  t n a t  n u m b e r  
i n  p r e v i o u s  y e a r s .
I n  M a y  o f  t n e  y e a r  1 7 5 1  F o t h e r g i l l  ( 6 ) w r i t e s  ; 
" G r e a t  n u m b e r s  o f  c h i l d r e n  h a o  t n e  h o o p i n g  c o u g h ,  o o t h  m  
L o n d o n  a n d  s e v e r a l  a d j a c e n t  v i l l a g e s ,  t o  a  v i o l e n t  a e g r e e .  
S t r o n g ,  s a n g u i n e ,  h e a l t h y  c n i l d r e n  s e e m e a  t o  s u f f e r  m o s t  
f r o . i  i t ,  a n a  t o  s o m e  o f  t h e m  i t  p r o v e a  f a t a l  w h e r e  i t  
w a s  n e g l e c t e d  o r  i m p r o p e r l y  m a n a g e d " .
A l l o w a n c e  m u s t  b e  m a d e  a t  t h e  s a m e  t i m e  f o r  
t h e  f a c t  t h a t ,  p r i o r  t o  1 6 3 7 ,  w h e n  c o m p u l s o r y  r e g i s t r a t i o n  
o f  t h e  c a u s e  o f  d e a t h  w a s  f i r s t  e n f o r c e d ,  t h e  s t a t i s t i c s  
a r e  n o t  r e l i a b l e ,  a n d  i t  i s  m o r e  t h a n  l i k e l y  t h a t  p a r i s h  
c l e r K s  w e r e  w o n t  t o  r e l y  u p o n  s u c h  c a u s e s  a s  " t e e t h " ,  
" c o n v u l s i o n s "  o r  " c h r y s i o m s "  w n e n  m a k i n g  a n  e n t r y  o f  t n e  
c a u s e  o f  d e :  t h  o f  a  c h i l d  u n d e r  o n e  y e a r  o f  a g e .
B e t w e e n  t h e  y e a r s  1 8 7 4  a n d  I 8 6 0  t h e  a v e r a g e  
d e a t h  r a t e  f r o m  w h o o p i n g  c o u g h  p e r  t h o u s a n d  l i v i n g  a t  
a l l  a g e s  w a s  0 . 5  ,  b e t w e e n  t h e  y e a r s  1 9 1 4  a n a  1 9 2 1  i t  
w a s  0 - 1 6  .  P a r k e s  a n d  K e n w o o d  s t a t e  t h a t  w n o o p i n g  c o u g h  
i s  n o w  t h e  m o s t  f a t a l  o f  a i l  c h i l d r e n ' s  i l l n e s s e s  u n a e r  
t h e  a g e  o f  f i v e  y e a r s  ( 7 )  .
C H A P T E R  T H R E E  .
E p i d e m i c s  o f  w h o o p i n g  c o u g n  v a r y  v e r y  g r e a t l y  
i n  v i r u l e n c e ,  i n t e n s i t y  a n d  m o r t a l i t y .  C l i m a t i c  
v a r i a t i o n s  a p p e a r  t o  h a v e  l i t t l e  e f f e c t  u p o n  t n e  d i s e a s e ,  
a l t h o u g h  i t  i s  k n o w n  t n a t  w h o o p i n g  c o u g h  i s  m o r e  f r e q u e n t  
a n d  m o r e  s e v e r e  i n  c o l d  c l i m a t e s .  S e a s o n a l  v a r i a t i o n  h a s
i n  t h e  p a s t  m e r e l y  s h o w n  t h a t  m i l a  e p i d e m i c s  n a v e  
o c c u r r e d  i n  w i n t e r  a n d  s e v e r e  o u t b r e a k s  i n  s u m m e r  ; t n e  
c o u r s e  o f  t h e  d i s e a s e ,  h o w e v e r ,  w o u l d  s e e m  t o  b e  
m i t i g a t e d  b y  w e a t h e r  w h i c h  p e r m i t s  t h e  s u f f e r e r s  t o  g o  
o u t  o f  d o o r s .
M o s t  c a s e s  o f  w h o o p i n g  c o u g h  a r e  m e t  w i t h
d u r i n g  t h e  f i r s t  q u i n q u e n n i u m  o f  l i f e ,  a n d  f u l l y  n a i f  o f
t h e  t o t a l  o c c u r s  d u r i n g  t h e  f i r s t  t w o  y e a r s .  O l d e r  
c h i l d r e n  a n d  a d u l t s ,  a s  i n  o t h e r  c h i l d r e n ' s  d i s e a s e s ,  a o  
n o t  s e e m  t o  b e  s o  s u s c e p t i b l e ,  a l t h o u g h  w n o o p i n g  c o u g h  i s  
c o m p a r a t i v e l y  c o m m o n  i n  t h e  e l d e r l y ,  a n a  i s  n o t  u n k n o w n  
i n  o l d  a g e .  T h e  n e w l y  b o r n  m a y  c o n t r a c t  t h e  d i s e a s e ,  a n d  
a p p a r e n t l y  e v e n  t h e  f o e t u s  i n  u t e r o  m a y  b e  a f f e c t e d .  I t  
i s  r e c o r d e d  t h a t  a n  e x p e c t a n t  m o t h e r  h a d  b e e n  t a k i n g  c a r e  
o f  a  c h i l d  s u f f e r i n g  f r o m  w h o o p i n g  c o u g h  , h e r  o w n  n e w l y -
b o r n  c h i l d  d e v e l o p e d  w n o o p i n g  c o u g h  o n  t h e  d a y  u p o n  w h i c h
i t  w a s .  o o r n  ( ,8 ) .  A n o t h e r  c h i l d  s h o w e d  s y m p t o m s  o f  a  
d e v e l o p i n g  c o u g h  o n  t h e  s e c o n d  d a y  o f  l i f e ,  a  w e l l - m a r k e d  
c o u g h  w a s  p r e s e n t  o n  t h e  e i g h t h  d a y  ( 8 ) .
M a n y  w r i t e r s  h a v e  d r a w n  a t t e n t i o n  t o  t n e  f a c t  
t h a t  w h o o p i n g  c o u g n  m o r e  r e a d i l y  a t t a c x s  g i r i s  t h a n  b o y s ,  
i t  w a s  a t  o n e  t i m e  s u g g e s t e d  b y  V i e r o r d t  t h a t  t h i s  w a s  
d u e  t o  a  s t r u c t u r a l  d i f f e r e n c e  b e t w e e n  t n e  l a r y n x  o f  t n e  
m a l e  a n d  t h a t  o f  t n e  i e m a i e  ; a  b e l i e f  w h i c h  i s  w i t h o u t  
a n a t o m i c a l  f o u n d a t i o n .
a p e r t  a n d  ( j a m D e s s e d e s  ^ 9  ̂ q u o t e  s t a t i s t i c s  f r o m  
t h e  w n o o p i n g  c o u g n  p a v i l i o n  a t  t h e  H b p i t a i  a e s  i n f a n t s
M a l a d e s .  T h e s e  s h o w  t h a t  c u r i n g  t h e  y e a r  1 9 1 9  o n e  h u n d r e d  
a n d  f i f t y  g i r l s  w e r e  a d m i t t e d ,  c o m p a r e d  w i t h  a  t o t a l  o f  
e i g h t y - e i g h t  b o y s  .  O t h e r  a u t h o r s  a g r e e  u p o n  t h i s  
u n e x p l a i n e d  p r e d i l e c t i o n  o f  w h o o p i n g  c o u g h  f o r  t h e  f e m a l e  
s e x  ; i t  i s  m o r e  r e m a r k a b l e  w h e n  w e  c o n s i d e r  t h e  o t h e r  
i n f e c t i o u s  d i s e a s e s  o f  c h i l d h o o d .  D i p h t h e r i a ,  s c a r l e t  
f e v e r ,  a n d  m e a s l e s  a r e  a l l  s a i a  b y  H o l i e s t  o n  ( 1 0 ) t o  b e  
f o u n d  w i t h  g r e a t e r  f r e q u e n c y  i n  m a l e s .  T h e  t e x t  b o o n s  
g e n e r a l l y  d o  n o t  b e a r  o u t  t h i s  a s s e r t i o n .
M o r s e  ( 1 1 ) ,  o f  t h e  B o s t o n ’ s  C h i l d r e n ' s  H o s p i ­
t a l  s t a t e s  t h a t  a c c o r d i n g  t o  o f f i c i a l  s t a t i s t i c s  v . h o o p i n g  
c o u g h  h a s  t h e  h i g h e s t  m o r t a l i t y  o f  t h e  t h r e e  i m p o r t a n t  
d i s e a s e s  o f  c h i l d h o o d ,  n a m e l y ,  m e a s l e s ,  w h o o p i n g  c o u g h ,  
a n d  s c a r l a t i n a .  I t  i s  o n l y  l e s s  f a t a l  t h a n  d i p h t h e r i a .  
R e i c h e  ( 1 2 )  h a s  q u o t e d  t h e  H a m b u r g  S t a t e  r e c o r d s  t o  s h o w  
t h a t  b e t w e e n  t h e  y e a r s  1 8 7 2  a n d  1 9 1 2  t h e r e  w e r e  r e p o r t e d  
6 0 , 2 5 3  c a s e s  o f  w h o o p i n g  c o u g h ,  o f  w h o m  7 , 3 5 5  d i e d  ; a  
m o r t a l i t y  p e r c e n t a g e  o f  1 2 . 2  .  R e i c h e  a a m i t s ,  h o w e v e r ,  
t h a t  t h i s  f i g u r e  m u s t  n o t  b e  s u p p o s e d  t o  i n c l u d e  a i l  t h e  
m i l d  c a s e s  o f  w h o o p i n g  c o u g h  w h i c h  d i d  n o t  r e a c h  t h e  
s t a g e  o f  n o t i f i c a t i o n .  T h e  f i g u r e  h a s  s o m e  v a l u e  i n  t h a t  
i t  i l l u s t r a t e s  t h e  h e a v y  d e a t h  r a t e  d u e  t o  w h o o p i n g  
c o u g h ,  i n  a  h o s p i t a l  t o  w h i c h  p r e s u m a b l y  o n l y  i n f e c t i o u s  
c a s e s  a r e  a d m i t t e d .
I n  c o m m o n  w i t h  m o s t  o f  t h e  o t h e r  d i s e a s e s  o f  
c h i l d h o o d ,  t h e  d e a t h  r a t e ,  p a r a l l e l  w i t h  t h e  c a s e  i n ­
c i d e n c e  , i s  h i g h e s t  i n  t h e  e a r l y  m o n t h s  o f  l i f e  ;  i t  
d i m i n i s h e s  a s  a g e  p r o g r e s s e s . M o r s e  ( I I )  q u o t e s
U n i t e d  S t a t e s  s t a t i s t i c s  o f  6 3 2 4  a e a t h s  f r o m  p e r t u s s i s  
i n  t h e  y e a r  1 9 0 6  ; a n  a n a l y s i s  o f  t h e s e  s h o w s  t h a t  t h e  
m o r t a l i t y  r a t e  i s  h i g h e s t  c u r i n g  t h e  f i r s t  y e a r  o f  l i f e ,  
n a m e l y  5 7 / i ,  i n  t h e  s e c o n d  y e a r  2 3 ^ ,  f a l l i n g  t o  & f B i n  
t h e  t h i r d  y e a r ,  a n d  t o  4 ^  i n  t h e  f o u r t h .
I t  i s  a l s o  i m p o r t a n t  t o  e x a m i n e  d e a t n s  f r o m  
p e r t u s s i s  i n  t h e  l i g h t  o f  o t h e r  i n f e c t i o n s ,  s e c o n & a r y  
o r  c o m p l i c a t i n g  t n e r e i o .  R e i c h e  ( 1 3 )  q u o t e s  6 6  d e a t h s  
i n  h i s  w h o o p i n g  c o u g n  d e p a r t m e n t  b e t w e e n  t h e  y e a r s  1 9 1 4  
a n d  1 9 2 0  ; o f  t h e s e  s i x t e e n  w e r e  d u e  t o  t u b e r c l e  
l i g h t e d  u p  b y  t h e  w h o o p i n g  c o u g h ,  i n c l u s i v e  o f  f o u r  
d e a t h s  f r o m  t n e  m i l i a r y  f o r m .  S e v e r e  s e c o n d a r y  i n f e c ­
t i o n s  o f  d i p h t h e r i a ,  i n f l u e n z a ,  a n d  p n e u m o n i a  a c c o u n t e d  
f o r  a n o t h e r  q u a r t e r  o f  t h e  d e a t h B .  F o u r t e e n  p e r  c e n t  o f  
d e a t h s  w e r e  a l s o  a t t r i b u t e d  t o  s e v e r e  r i c k e t s  o r  t o  t n e  
l y m p n a t i c  d i a t h e s i s  ;  i t  i s  t h e r e f o r e  c l e a r  t n a t  o f  
t h e s e  s i x t y - s i x  p a t i e n t s ,  t w o - t n i r d s  d i e d  f r o m  c a u s e s  
o t h e r  t h a n  w h o o p i n g  c o u g h .  S u c h  s t a t i s t i c s  s e r v e  a  
v a l u a b l e  p u r p o s e  i n  b e a r i n g  o u t  a  p r e m i s e  w h i c h  i s  n o w  
g e n e r a l l y  a c c e p t e d ,  n a m e l y ,  t n a t  d e a t h s  f o l l o w i n g  
w h o o p i n g  c o u g h  a r e  a l w a y s  a c c e l e r a t e d  b y  t h e  c o m p l i c a t i o n s  
r a t h e r  t h a n  b y  t h e  p r i m a r y  s y m p t o m s  o f  t h e  d i s e a s e .  T h e  
s e r i e s  o f  s t a t i s t i c s  h e r e  q u o t e d  f r o m  R e i c h e  m a y  b e  
c r i t i c i s e d  i n  t n a t  t h e  p e r i o d  o f  c o l l e c t i o n  c o v e r s  t h e  
w a r  y e a r s ,  d u r i n g  w h i c h  i n  G e r m a n y  i n d i v i d u a l  r e s i s t a n c e  
t o  d i s e a s e  m u s t  h a v e  b e e n  v e r y  l o w .
C H A P T E R  F O U R .
& d e s c r i p t i o n  o f  t h e  e a r l i e r  r e s e a r c h e s  i n t o  
t h e  c a u s a t i o n  o f  w h o o p i n g  c o u g n  i s  g i v e n  o y  K o p l i k  ( 1 4 ) .
T h e  e s s e n t i a l  c a u s e  o f  w h o o p i n g  c o u g h  w a s  o e l i e v e n  b „  
p e i c h l e r  a n t i  K a r l o f f  t o  b e  a  p r o t o z o a - l i t c e  b o d y  w n i c n  
t h e y  c l a i m e d  t o  h a v e  f o u n d  i n  t n e  s p u t u m .  L a t e r  
* f f g n e s j e w  a n d  S z e m z c h e n k o  i s o l a t e d  a  b a c t e r i u m  f r o m  
t h e  s p u t u m  o f  c h i l d r e n  s u f f e r i n g  f r o m  w h o o p i n g  c o u ^ h  ; 
a  b a c i l l u s  w h i c h  w a s  s a i d  t o  o c c u r  e i t h e r  s i n g l y ,  i n  
p a i r s ,  o r  i n  c h a i n s .  I t s  m e a s u r e m e n t s  w e r e  g i v e n  a s  
b e i n g  f r o m  0 . 6  t o  2 . 2  m i c r o m i l l i i u e t r e s  i n  l e n g t h  ; i n  
s h o r t ,  a  p l e o m o r p h i s m  w h i c h  i s  n o t  i n  a c c o r d a n c e  w i t h  
t h e  k n o w n  f a c t s  o f  p r e s e n t - d a y  b a c t e r i o l o g y .  K e n s e l , 
K a p e l e w s k i  a n d  K o p l i k  i n  t h e  y e a r  1 8 9 7  a e s c r i b e c  a. 
" p o l e - b a c t e r i u m "  w h i c h  w a s  n o n - m o t i l e  a n a  w h i c h  r e s e m b l e d  
t h e  i n f l u e n z a  b a c i l l u s .  A b o u t  t h a t  t i m e  a l s o ,  K o g l i K :  
o b s e r v e d  a n d  d e s c r i b e d  a. m i n u t e  f i n e l y - p u n c t a t e  b a c i l l u s  
w h i c h  a g a i n  b o r e  a  r e s e m b l a n c e  t o  t h e  i n f l u e n z a  b a c i l l u s .  
A  s i m i l a r  b a c t e r i u m  w a s  o b s e r v e d  o y  L u z a t t o  i n  a n  e p i ­
d e m i c  o f  w h o o p i n g  c o u g h  i n  G r a z  ; h e  a l s o  c l a s s i f i e d  t h e  
o r g a n i s m  a s  o n e  o f  t h e  i n f l u e n z a  g r o u p .
O t h e r  o b s e r v e r s  d u r i n g  t h e  e a r l i e r  y e a r s  o f  t h e  
p r e s e n t  c e n t u r y  i n c l u d e d  S p r e n g l e r ,  K r a u s e ,  a n d  J ' o c h m a n n  
i n  E u r o p e  ; P a v i E  a n d  M a r t h a  T ' o l l s t e i n  i n  A m e r i c a -  T h e i r  
r e s e a r c h e s  a l l  t e n d e d  t o  d e s c r i b e  a  s i m i l a r  i n f l u e n z a -  
l i z c e  o r g a n i s m ,  w h i c h  w;a s  s a i d  n o t  t o  b e  v e r y '  a . b u n d a n t  
i n  t h e  e a r l y  s t a g e s  o f  t h e  d i s e a s e ,  b u t  t o  b e  v e r y
p r o f u s e  d u r i n g  t h e  p a r o x y s m a l  s t a g e .
I n  1 9 0 6  B o r o e t  a n a  G e n g o u  ( l b )  p u b l i s n e d  
r e s u l t s  o f  t h e i r  l o n g  s t u d y  o f  p e r t u s s i s  s p u t u m .  I n  t h e  
y e a r  1 9 0 0  o n e  o f  t h e s e  o b s e r v e r s  h a d  f o u n d  i n  t h e  s p u t u m  
o f  a  c h i l d  a  s i a a . l l  b a c i l l u s .  T h e  c h i l d  w a s  s u f f e r i n g  f r o m  
w h o o p i n g  c o u g h ,  b u t  t h e  o r g a n i s m  d i f f e r e d  f r o m  t h e  
i n f l u e n z a - l i k e  b a c i l l u s  o f  t h e  o t h e r  o b s e r v e r s . I t  w a s  
v e r y  n u m e r o u s ,  t h e  p a t i e n t  w a s  o t h e r w i s e  a  h e a l t h y  c h i l d ,  
b u t  t h e  o r g a n i s m  r e s i s t e d  a l l  a t t e m p t s  a t  c u l t i v a t i o n .
S o m e  y e a r s  l a t e r  B o r d e t  a n d  G e n g o u  a g a i n  
s u c c e e d e d  i n  i s o l a t i n g  t h e  s a m e  b a c i l l u s  f r o m  t n e  s p u t u m  
o f  a  t w o  m o n t h s  o l d  c h i l d  w i t h  c a t a r r h a l  r e s p i r a t o r y  
s y m p t o m s .  T h e  c h i l d  i n  d u e  c o u r s e  d e v e l o p e d  w n o o p i n g  
c o u g h .  O n  t h i s  o c c a s i o n  B o r d e t  a n d  G e n g o u  s u c c e e d e a  i n  
c u l t i v a t i n g  t h e  o r g a n i s m  o n  a  m e d i u m  c o n t a i n i n g  h u m a n  
b l o o d  ; s u b s e q u e n t  a t t e m p t s  a t  s u b c u l t u r e  r e s u l t e a  i n  
t h e i r  o b t a i n i n g  o n  a s c i t e s  a g a r  a  g r o w t h  w h i c h  w a s  q u i t e  
l u x u r i a n t  ( l b ) .
T h e  b a c i l l u s  d e s c r i b e d  b y  B o r d e t  a n d  G e n g o u  i s  
l e s s  p l e o m o r p h o u s  t h a n  t h e  B a c i l l u s  I n f l u e n z a e  o f  
P f e i f f e r .  T h e  b a c t e r i u m  o f  w h o o p i n g  c o u g h  i s  n o t  f o u n d  
i n  t h e  b l o o d  e x c e p t  a s  a n  a g o n a l  p h e n o m e n o n .
I n  t h e i r  s e a r c h  f o r  c o n f i r m a t i o n  t h a t  t h i s  w a s  
t h e  c a u s a l  o r g a n i s m  o f  w h o o p i n g  c o u g h  i t  w a . s  t o  b e  e x ­
p e c t e d  t h a t  B o r d e t  a n d  G e n g o u  w o u l d  h a v e  r e s o u r c e  t o  
t h e i r  r e c e n t l y  d i s c o v e r e d  p h e n o m e n o n  o f  c o m p l e m e n t  
d e v i a t i o n ,  c a l l e d  b y  t h e m  " F i x a t i o n  d ' a l e x i n e " .  B y
t h i s  m e a n s  t h e y  d i s c o v e r e d  t n a t  m a n y  p a t i e n t s  i n  t n e  
c o n v a l e s c e n t  s t a g e  o f  w h o o p i n g  c o u g h  p o s s e s s e s  s e r a  
w h i c h  c a u s e d  a g g l u t i n a t i o n  o f  t h i s  n e w  o r g a n i s m ,  a n d  
t h a t  t h e  s e r u m  o f  a  c o n v a l e s c e n t  p a t i e n t  i n v a r i a b l y  g a v e  
r i s e  t o  t h e  d e v i a t i o n  o f  c o m p l e m e n t  :  a  s p e c i f i c  i m m u n e  
b o d y  w a s  t h u s  p r e s e n t  i n  e a c h  p a m i e n t  a g a i n s t  t n i s  k n o w n  
b a c i l l u s .
F r i e d l a n a e r  a n d .  W a g n e r  ( 1 6 )  s t a t e  t h a t  i n  n o  
c a s e  h a v e  t h e y  f o u n d  a  p o s i t i v e  c o m p l e m e n t  d e v i a t i o n  
r e a c t i o n  t o  o c c u r  i n  a  p a t i e n t  w h o  ¥ / a s  n o t  t h e n  s u f f e r i n g  
f r o m  w h o o p i n g  c o u g h ,  o r  w h o  h a d  n o t  s u f f e r e d  f r o m  t h e  
d i s e a s e  d u r i n g  t h e  p r e c e d i n g  f o u r  y e a r s .
E v i d e n c e  t h a t  t h i s  o r g a n i s m  o c c u r s  i n  a l l  
c a s e s  o f  w h o o p i n g  c o u g h  i s  l e s s  c o n v i n c i n g .  A r n h e i m  ( 1 7 ) 
i s o l a t e d  t h e  b a c i l l u s  i n  s i x  s p u t a  o u t  o f  t w e n t y  
o b t a i n e d  a t  r a n d o m .  H e  f a i l e d  t o  d e m o n s t r a t e  t h e  b a c i l l u s  
f r o m  s i x  c a s e s  a f t e r  d e a t h .  M o s t  o f  t h e  e a r l i e r  o b s e r v e r s  
r e c o v e r e d  t h e  o r g a n i s m  f r o m  t n e  s p u t u m  i n  m a n y  c a s e s ,  b u t  
i n  m a n y  o t h e r  c a s e s  w e r e  u n a b l e  t o  r e c o v e r  i t  a f t e r  t h e  
s e c o n d  w e e k  o f  t h e  d i s e a s e .
M e y e r  ( 1 8 )  c l a i m s  t h a t  s t a t i s t i c a l  s t u d y  o f  a  
l a r g e  n u m b e r  o f  c a s e s  o f  w h o o p i n g  c o u g h  s n o w s  t h a t  t n e  
b a c i l l u s  i s  d e m o n s t r a b l e  i n  7 5 /£ o f  s p u t a  o f  p a t i e n t s  
d u r i n g  t h e  c a t a r r h a l  s t a g e .
F r e e m a n  ( 1 9 )  o b t a i n e d  c u l t u r e s  o f  t h e  o r i g i n a l  
s t r a i n s  o f  t h e  b a c i l l i  f r o m  B o r d e t ,  a n d  f o u n d  t h a t  t h e y  
w e r e  a g g l u t i n a t e d  b y  t h e  s e r a  o f  L o n d o n  p a t i e n t s ,  w h o
w e r e  s u f f e r i n g  f r o m  w h o o p i n g  c o u g h .  H e  a l s o  o b s e r v e d  
d e f l e c t i o n  o f  t h e  c o m p l e m e n t  w i t h  s u c h  s e r a .  F r e e m a n  a i d  
n o t  f i n d  t h e  a g g l u t i n a t i o n  r e a c t i o n  t o  b e  v e r y  s t r o n g  ; a  
h i g h e r  t i t r e  t h a n  o n e  i n  s i x t y  w a s  n e t  o b t a i n e d .  O n  t h e  
o t h e r  h a n d ,  s e r a  o b t a i n e d  f r o m  h e a l t h y  p e r s o n s  d i d  n o t  
c a u s e  a g g l u t i n a t i o n  w i t h  a  g r e a t e r  d i l u t i o n  t n a n  e i g h t ­
f o l d  ;  i n  m o s t  c a s e s  t h e  d i l u t i o n  n e c e s s a r y  w a s  f o u r ­
f o l d  o r  l e s s .  A r n h e i m  ( 1 7 ) i s o l a t e d  t h e  o a c i i i u s  f r o m  m s  
o w n  p a t i e n t s  : h e  t h e n  o b t a i n e d  a g g l u t i n a t i o n  o f  B o r a e t ' s  
b a c i l l u s  w i t h  t h e  s e r u m  o f  w h o o p i n g  c o n v a l e s c e n t s  ,  i n  
e a c h  c a s e  t h e  t i t r e  w a s  o n e  i n  f i f t y  o r  m o r e .
K l i m e n k o  ( 2 o ) ,  i n  c o l l a b o r a t i o n  w i t h  F r a e n k e l ,  
r e c o v e r e d  B o r d e t ' s  b a c i l l u s  f r o m  t n e  p n e u m o n i c  e x u d a t e  
o b t a i n e d  f r o m  a  f a t a l  c a s e  o f  p e r t u s s i s .  A c u l t u r e  o f  
t h i s  o r g a n i s m  w a s  i n t r o d u c e d  i n t o  t h e  t r a c h e a  o f  a  
m o n k e y .  K l i m e n k o  c l a i m e d  t h a t  t h i s  m o n k e y  s u b s e q u e n t l y  
s h o w e d  s y m p t o m s  s i m i l a r  t o  t h o s e  o f  w n o o p i n g  c o u g h  i n  
m a n .  A n o t h e r  m o n k e y  w a s  c o n f i n e d  i n  t n e  s a m e  c a g e  a s  t n e  
a r t i f i c i a l l y  i n f e c t e d  m o n k e y  ; i n f e c t i o n  o f  t n e  f o r m e r  
o c c u r r e d  t h r e e  d a y s  l a t e r .  K l i m e n k o  a n a  F r a . e n x e l  a l s o  
c l a i m e d  t o  h a v e  p r o o u c e d  s i m i l a r  c o u g h s  i n  p u p p i e s .  T h e y  
u s e d  i n t r a t r a c h e a l  i n j e c t i o n  ; o t h e r  o b s e r v e r s  a r e  s a i d  
t o  h a v e  p r o d u c e d  a n  i d e n t i c a l  c o u g h  i n  d o g s  b y  t h e  i n ­
s u f f l a t i o n  o f  a  m e c h a n i c a l  i r r i t a n t  s u c h  a s  s a w d u s t .
K r u m w i d e  a n d  h i s  c o - w o r k e r s  ( 2 1 ) ,  n a v i n g  
t e s t e d  t h e  a g g l u t i n a t i n g  p r o p e r t i e s  o f  t h e  b a c i l l u s  o f  
B o r d e t  a n d  G e n g o u ,  a l s o  a p p l i e d  t h e  a g g l u t i n a t i o n
a b s o r p t i o n  t e s t .  T h e y  r e p o r t e d  t h a t  t h e y  h a d  i s o l a t e d  
t w o  d i s t i n c t  s t r a i n s  o f  t h e  b a c i l l u s  ;  t h e s e  t h e y  d e s i g ­
n a t e d  G r o u p  " A "  a n a  g r o u p  " B "  r e s p e c t i v e l y .  T h e s e  t w o  
g r o u p s  a p p a r e n t l y  d i f f e r e d  s e r o l o g i c a l l y .  A n t i s e r a  t o  
g r o u p  A  a g g l u t i n a t e d  n o t  o n l y  s t r a i n s  o f  A ,  H u t  t o  a  
c o n s i d e r a b l e  e x t e n t  s t r a i n s  o f  3  a l s o .  A n t i s e r a  t o  
g r o u p  B ,  h o w e v e r ,  w o u l d  a g g l u t i n a t e  s t r a i n s  o f  B ,  b u t  
w o u l d  o n l y  a g g l u t i n a t e  s t r a i n s  o f  A  s l i g h t l y ,  o r  n o t  a t  
a l l .  I n  a  s e r i e s  o f  o b s e r v a t i o n s  t n e s e  o b s e r v e r s  f o u n d  
t h a t  o n l y  o n e  p a t i e n t  o f  t h e  s e r i e s  s n o w e d  g r o u p  A  
s t r a i n .  A l l  t h e  o t h e r s  s h o w e d  t h a t  o f  g r o u p  B .
K r i s t e n s e n  ( 2 2 ) ,  c o m m e n t i n g  o n  t h i s ,  s u g g e s t s  
t h a t  t h e s e  d i f f e r i n g  s t r a i n s  a r e  o n l y  f o u n d  w h e n  t h e  
b a c i l l u s  h a s  b e e n  s u b j e c t e d  t o  s u b c u l t u r e  i n  t h e  
l a b o r a t o r y .  I n  D e n m a r k  h e  f o u n d  o n l y  o n e  t y p e .  K e  
e x a m i n e d  b a c i l l i  f r o m  t e n  d i f f e r e n t  c a s e s  ;  e a c h  s t r a i n  
o f  t h e  o r g a n i s m  w a s  t e s t e d  a g a i n s t  a l l  t h e  s e r a  a v a i l a b l e  
i n  t h e  s e r i e s  o f  p a t i e n t s .  A l l  r e a c t e d  e q u a l l y  ; t h e  
a b s o r p t i o n  t e s t s  g a v e  c o n f i r m a t o r y  e v i d e n c e .
B o r d e t  ( 2 3 )  h i m s e l f  e x p r e s s e d  i n  t h e  y e a r  1 9 0 9  
t h e  o p i n i o n  t h a t  t h e  b a c i l l u s  o f  w h o o p i n g  c o u g h  w h e n  g r o w n  
o n  c o m m o n  a g a r  l o s e s  i t s  p r o p e r t y  o f  r e a c t i n g  w i t h  a n  
a g g l u t i n i n  w h i c h  i s  c a p a b l e  o f  i n f l u e n c i n g  t h e  s a m e  g t r m  
w h e n  g r o w n  o n  a  m e d i u m  r i c h  i n  b l o o d .  H e  q u o t e d  e x p e r i ­
m e n t s  m a d e  b y  n i m s e l f  t o  s n o w  t n a t  t n e  o r g a n i s m  g r o w n  o n  
a  b l o o a  m e d i u m  c o n t a i n e d  a n  a n t i g e n  q u i t e  a b s e n t  f r o m  
t h e  o r g a n i s m  w h e n  g r o w n  o n  a g a r  a l o n e .  B o r d e t  f u r t n e r
s h o w e d  t h a t  t h e  a g g l u t i n a t i n g  p r o p e r t y  t n u e  l o s t  b y  t n e  
a g a r  g e r m "  i s  r e g a i n e d  w h e n  t h e  b a c i l l u s  i s  a g a i n  
r e s t o r e d  t o  g r o w n  o n  a  b l o o d  m e d i u m .
I t  s e e m s  c e r t a i n  t h a t  t h e s e  d i f f e r e n t  s t r a i n s  
w h i c h  a r e  s a i d  t o  b e  i s o l a t e d  f r o m  w n o o p i n g  c o u g n  p a t i e t t s  
a r e  t h e  o u t c o m e  o f  t n i s  s u b c u l t u r e  i n  t n e  l a b o r a t o r y ,  a s  
B o r d e t  a n d  K r i s t e n s e n  s u g g e s t .  T h e  e x i s t e n c e  o f  t w o  o r  
m o r e  s t r a i n s , h o w e v e r , w o u l d  g o  f a r  t o  a c c o u n t  f o r  t n e  
h i t h e r t o  u n s a t i s f a c t o r y  r e s u l t s  o f  v a c c i n o t n e r a p y  i n  
t h e  t r e a t m e n t  o f  w h o o p i n g  c o u g h  .
H a l l  ( 2 4 )  c o n s i d e r e d  t h a t  t h e  v o m i t i n g  w a s  t n e  
c h i e f  s o u r c e  o f  d a n g e r  t o  p a t i e n t s  s u f f e r i n g  f r o m  
w h o o p i n g  c o u g h .  H e  c l a i m e d  g r e a t  r e l i e f  o f  t h i s  b y  t h e  
u s e  o f  g a s t r i c  l a v a g e  ; e x a m i n a t i o n  o f  t h e  w a s h i n g s  
c o n s i s t e n t l y  r e v e a l e d  t h e  p r e s e n c e  o f  a  p e n c i l l i u m  
m o u l d ,  w h i c h  H a l l  c o n s i d e r e d  t o  b e  t h e  c a u s e  o f  t h e  
d i s e a s e .  N o  o t h e r  w r i t e r  c a n  b e  f o u n d  w h o  h a s  p u b l i s h e d  
r e s u l t s  c o n f i r m i n g  t h i s .
F r e e m a n  ( 1 9 )  q u o t e s  o n e  m o r e  i n s t a n c e  o f  t h e  
s p e c i f i c i t y  o f  B o r d e t ' s  b a c i l l u s .  B o r d e t  a d m i n i s t e r e d  
p r o p h y l a c t i c  d o s e s  o f  a  s t e r i l i s e d  b a c t e r i a l  v a c c i n e  
o f  h i s  b a c i l l u s  t o  s o m e  t w e n t y  c h i l d r e n  w n o  h a d  b e e n  
e x p o s e d  t o  w h o o p i n g  c o u g h  i n f e c t i o n .  T n e s e  c h i l d r e n  
a f t e r w a r d s  c a u g h t  w h o o p i n g  c o u g h  o f  s o  s e v e r e  a  t y p e  t h a t  
i t  w a s  d i f f i c u l t  t o  p e r s u a d e  t h e i r  p a r e n t s  t n a t  t n e y  h a d  
n o t  b e e n  i n o c u l a t e d  w i t h  a  l i v i n g  o r g a n i s m .  A l t h o u g h  
u n f o r t u n a t e ,  t i i i s  r e s u l t  s e e m s  t o  s u g g e s t  t h e  p r o d u c t i o n
i n  - t h e s e  c n i l d r e n  o f  a  n e g a t i v e  p h a s e  s p e c i f i c a l l y  c o n ­
s e q u e n t  u p o n  t h e  i n j e c t i o n  o f  B o r a e t ’ s  b a c i l l u s  ; i n  
t h i s  s t a g e  t h e y  f e l l  e a s y  v i c t i m s  t o  t h e  i n f e c t i o n
f r o m  w i t h o u t .
I t  i s  w o r t n y  o f  n o t e  t h a t  c e r t a i n  o b s e r v e r s
n a v e  c o m m e n t e d  o n  t h e  l i k e n e s s  t o  w h o o p i n g  c o u g h  o f  
i l l n e s s e s  c a u s e d  by a n o t h e r  b a c t e r i u m .  B r o w n  f o u n d  ( 2 b )  
B a c i l l u s  B r o n c h i s e p t u s  i n  t h e  r e s p i r a t o r y  p a s s a g e s  o f  
a  c h i l d  s u f f e r i n g  f r o m  a  p a r o x y s m a l  c o u g n  ; t h e  c o u g h  
w a s  c l i n i c a l l y  i n d i s t i n g u i s h a b l e  f r o m  w h o o p i n g  c o u g h .  
I n f e c t i o n  h a d  a p p a r e n t l y  o c c u r r e d  f r o m  t h e  f o n o l i n g  
b y  t h e  c h i l d  o f  a  p e t  r a b b i t .
R h e a  ( 2 6 )  h a s  a l s o  d r a w n  a t t e n t i o n  t o  t h e  
s i m i l a r i t y  o f  t h e s e  t w o  o r g a n i s m s ,  b o t h  m o r p h o l o ­
g i c a l l y  a n d  i n  t h e i r  c l i n i c a l  m a n i f e s t a t i o n s .  B o t h  
o r g a n i s m s  h a v e  b e e n  f o u n d  c o n c e a l e d  d e e p  a m o n g  t h e  
c i l i a  o f  t h e  b r o n c h i a l  e p i t h e l i u m .  R h e a  i s  a l s o  o f  
o p i n i o n  t h a t  B a c i l l u s  B r o n c h i s e p t u s  m a y  o f t e n  b e  t h e  
c a u s e  o f  w h a t  s e e m s  t o  b e  t r u e  w h o o p i n g  c o u g h .  I t  i s  
f o r t u n a t e  t h a t  t h e r e  a r e  d i f f e r e n c e s  b e t w e e n  t h e  
c u l t u r a l  r e a c t i o n s  o f  t h e  t w o  b a c i l l i  i n  l i t m u s  m i l k ,  
a n d  t h e t  B a c i l l u s  B r o n c h i s e p t u s  i s  m o t i l e ,  w h i l s t  
B o r d e t ' s  b a c i l l u s  i s  n o t .
B a c i l l u s  P e r t u s s i s  a o e s  n o t  s u c c e e d  i n  t h e  
f u l x i l m e n t  o f  t h e  p o s t u l a t e s  o f  K o c h .  I t  i s  n o t  
c o n s t a n t l y  f o u n d  i n  t n e  d i s e a s e ,  a l t h o u g h  t h i s  f a i l u r e  
w o u l d  s e e m  r a t n e r  t o  b e  t h e  r e s u l t  o f  t h e  d i f f e r e n t
m e t h o d s ,  o f  o b s e r v a t i o n ,  o r  t o  l a c k  o f  s e a r c h  s u f f i c i e n t l y  
e a r l y  i n  t h e  c o u r s e  o f  t j , e  d i s e a s e .  T h e r e  i s  a m p l e  
p r o o f  t h a t  t h e  o r g a n i s m  c a n  b e  c u l t i v a t e d  o u t s i a e  t h e  
b o d y  i n  s u c c e s s i v e  g e n e r a t i o n s .  E x p e r i m e n t a l  r e p r o d u c ­
t i o n  o f  t h e  d i s e a s e  w o u l d  s e e m  t o  c e p e n a  u p o n  t n e  w o r k  
o f  K l i m e n k o  ; u p o n  h i s  c l a i m s ,  u n f o r t u n a t e l y ,  s o m e  
d o u b t  h a s  b e e n  c a s t  .  T h e  a u t h o r  c a n  f i n a  n o  f u r t h e r  
r e c o r d  o f  t h e  s u c c e s s f u l  i n o c u l a t i o n  o f  a n i m a l s .
T h e  s t r o n g e s t  e v i d e n c e  w o u l d  t h u s  a p p e a r  t o  
b e  a v a i l a b l e  i n  f a v o u r  o f  B o r d e t ' s  b a c i l l u s  a s  t n e  
c a u s a l  a g e n t  o f  w h o o p i n g  c o u g h  ; t h e  e v i d e n c e  l a c k s  
f i n a l  c o n f i r m a t i o n ,  b u t  i t  i s  s i g n i f i c a n t  t n a t  n o  
c l a i m  o f  e q u a l  s t r e n g t h  h a s  y e t  b e e n  p u t  f o r w a r d  i n  
f a v o u r  o f  a n y  o t h e r  o r g a n i s m .
C H A P T E R  F I V E .
T h e  r e c o g n i t i o n  o f  w n o o p i n g  c o u g n  i s  r a r e l y  
d i f f i c u l t  a f t e r  t h e  p a t i e n t  h a s  e n t e r e d  u p o n  t h e  
p a r o x y s m a l  s t a g e  o f  t h e  d i s e a s e .  A. d e c i d i n g  f a c t o r  m a y  
b e  t h e  p r e s e n c e  o r  p r o x i m i t y  o f  o t h e r  c h i l d r e n  w i t h  
s i m i l a r  s y m p t o m s .
I s o l a t i o n  o f  t h e  p a t i e n t  i n  s u c h  c a s e s  i s  
d e l a y e d  t h r o u g h o u t  t h e  w h o l e  o f  t h e  i n i t i a l  i n f e c t i o u s  
s t a g e  o f  w h o o p i n g  c o u g h .  M a n y  e p i d e m i c s  m i g h t  b e  
c o n s i d e r a b l y  r e d u c e d  i n  s e v e r i t y  a n d  i n  l e n g t h  i f  i t
w e r e  p o s s i b l e  t o  r e c o g n i s e  w n o o p i n g  c o u g h  i n  i t s  e a r ­
l i e s t  s t a g e .  I t  i s  a l s o  p o s s i b l e  t h a t  d u r i n g  a n  o u t b r e a k  
m a n y  p a t i e n t s  a r e  f o r  a  t i m e  c o n d e m n e d  t o  i s o l a t i o n  o n  
a c c o u n t  o f  a  c o u g h  w h i c h  s u b s e q u e n t l y  d o e s  n o t  p r o v e  t o  
b e  w h o o p i n g  c o u g h .  T h i s  c o u l d  l i k e w i s e  b e  p r e v e n t e d  b y  
a n  e a r l i e r  m e t h o d  o f  d i a g n o s i s .
I t  i s  n o t  n e r e  i n t e n d e d  t o  r e f e r  t o  t n e  
o r d i n a r y  c l i n i c a l  m e t h o d s  o f  d i a g n o s i s . T h e s e  r e s t  
u p o n  t h e  p r e s e n c e  o f  a  p r o l o n g e d  c o u g h  w i t h  w h o o p  o r  
w i t h  v o m i t i n g  ;  a  r e c o g n i t i o n  w h i c h  r a r e l y  r e q u i r e s  
m e d i c a l  k n o w l e d g e .
D u r i n g  t h e  v i s i t  o f  t h e  p h y s i c i a n  t n e  c n i l d  
m a y  n o t  b e  a f f e c t e d  w i t h  t h e  c h a r a c t e r i s t i c  s p a s m  o r  
w h o o p .  T h e  a u t h o r  h a s  f o r  s o m e  y e a r s  f o u n d  g r e a t  h e l p  
f r o m  t h e  m e t h o d  o f  G u i d a  ;  t h e  c h i l d  i s  n e l d  a s  f o r  
t h r o a t  e x a m i n a t i o n ,  a  s p a t u l a  i s  i n t r o d u c e d  a l o n g  t h e  
t o n g u e  t o  i t s  b a s e  i n  s u c h  a  w a y  t h a t  t h e  g l o t t i s  
c o m e s  i n t o  v i e w .  T h i s  r a r e l y  f a i l s  t o  i n d u c e  a  
s p a s m o d i c  a n d  t y p i c a l  c o u g h  w h e n  w h o o p i n g  c o u g n  i s  
p r e s e n t .
O c h s e n i u s  ( 2 7 )  d e s c r i b e s  a n o t h e r  p h y s i c a l  
m e t h o d  o f  e a r l y  d i a g n o s i s .  R e c t i f i e d  o i l  o f  t u r p e n t i n e  
i s  p l a c e d  i n  a n  a t o m i s e r  ,  t o  t h i s  i s  a d d e d  o r  1 0 ^  
o f  e u c a l y p t o l . A  s p r a y  o f  t h i s  i s  i n h a l e d  b y  t n e  
p a t i e n t  ;  a  t y p i c a l  s p a s m  s u g g e s t i v e  o f  w h o o p i n g  c o u g h  
i s  o n l y  p r o d u c e d  i n  t h o s e  s u f f e r i n g  f r o m  t h e  d i s e a s e .  
O c n s e n i u s  s t r e s s e s  t h e  f a c t  t n a t  t n e  m e t n o d  i s  f r e e
f r o m  h a r m  ; h e  p o i n t s  o u t  t h a t  o n e  c a n n o t  a l w a y s  w a i t  
f o r  t h e  a p p e a r a n c e  o f  t h e  w n o o p ,  a n d  t h a t  a  b l o o d  
c o u n t  i s  n o t  a l w a y s  p r a c t i c a b l e . o r  c o n v e n i e n t .
I n c r e a s e  i n  t h e  w h i t e  c e l l  c o u n t  o f  t n e  
b l o o d  h a s  l o n g  b e e n  n o t i c e d  i n  p a t i e n t s  s u f f e r i n g  f r o m  
w h o o p i n g  c o u g h .  T h i s  b e g i n s  d u r i n g  t h e  c a t a r r h a l  s t a g e ,  
c o n t i n u e s  s o  l o n g  a s  t h e  p a r o x y s m s  l a s t ,  a n d  d e c l i n e s  
c o i n c i c e n t l y  w i t h  t h e m .  T h e  l e u c o c y t e  c o u n t  v a r i e s  i n  
t n e  a v e r a g e  c a s e  b e t w e e n  2 0 , 0 0 0  a n d  2 5 , 0 0 0  c e l l s  p e r  
c u b i c  m i l l i m e t r e .  A l l  f o r m s  a r e  i n c r e a s e d ,  b u t  t h e  
g r e a t e s t  i n c r e a s e  i s  f o u n d  i n  t h e  l y m p h o c y t i c  s e r i e s .  
U s u a l l y  i n  w h o o p i n g  c o u g h  t h e s e  a c c o u n t  f o r  m o r e  t h a n  
h a l f  t h e  t o t a l  n u m b e r  o f  l e u c o c y t e s  p r e s e n t .
B o u r n e  a n d  S c o t t  ( 2 8 )  r e p o r t  a  c a s e  o f  
w h o o p i n g  c o u g h  i n  w h i c h  t h e  p a t i e n t  e x h i b i t e d  a  
l e u c o c y t o s i s  o f  1 7 6 , 0 0 0  c e l l s  p e r  c u b i c  m i l l i m e t r e  
o n  t h e  s i x t e e n t h  d a y  o f  t n e  d i s e a s e  ;  o f  t h e s e  1 1 6 , 0 0 0  
w e r e  l y m p h o c y t e s .  T h e  a u t n o r s  t r a c e  b y  m e a n s  o f  a  
g r a p h  ( r e p r o d u c e d ,  A p p e n d i x ,  F i g .  2 . )  t h e  g r a d u a l  
d e c l i n e  o f  t h e  t o t a l  c e l l s ,  o f  t n e  n e u t e r o p n i l s ,  a n d  o f  
t h e  l y m p h o c y t e s .  T h e y  d o  n o t  s u g g e s t  i n  t h i s  c a s e  t h e  
e x i s t e n c e  o f  a  c o i n c i d e n t  i n f e c t i o n  t o  a c c o u n t  f o r  t h e  
h i g h  l e u c o c y t e  c o u n t .  A c o n c u r r e n t  i l l n e s s  s u c h  a s  
i n f l u e n z a  i s ,  h o w e v e r ,  s u g g e s t e d  b y  R e i c h e  t o  a c c o u n t  
f o r  a  h i g h  l e u c o c y t e  c o u n t  ( 2 9 ) .  R e  f o u n d  t h e  n u m b e r  o f  
w h i t e  c e l l s  t o  b e  1 7 2 , 0 0 0  p e r  c u b i c  m i l l i m e t r e ,  a  
i i g u r e  a l m o s t  i d e n t i c a l  w i t h  t h a t  o f  B o u r n e  a n d  S c o t t .
M o s e n t n a l  ( 3 0 )  a n a  C r o m b i e  [ 3 1 )  f o u n d  t n e s e  
b l o o d  c h a n g e s  t o  b e  p r e s e n t  e a r l y  d u r i n g  t h e  c a t a r r n a l
s t a g e  o f  w h o o p i n g  c o u g h .
H e s s  ( 3 2 ) o f  F r a n k f o r t  c a m e  t o  t h e  c o n c l u s i o n
t h a t  t h e  p r e d o m i n a n c e  o f  t h e  l y m p h o c y t e s  w a s  p r o a u c e d  
a s  a  d i r e c t  r e s u l t  o f  t h e  p a r o x y s m s  ,  h e  f o u n d  t h a t  e a c n  
p a r o x y s m  c a u s e d  a n  i n c r e a s e  i n  t h e  n u m b e r  o f  w h i t e  c e l l s  
i n  t h e  b l o o d ,  a n d  h e  f o u n d  t h e  h i g h e s t  v a l u e s  d u r i n g  t h e  
o c c u r r e n c e  o f  c o n v u l s i o n s .  H e  a t t r i b u t e d  t h i s  t o  t h e  
p r e s s u r e  e x e r c i s e d  m e c h a n i c a l l y  i n  t h e s e  c i r c u m s t a n c e s  
b y  t h e  m u s c l e s  o f  t h e  t h o r a x  a n d  a b d o m e n  o n  t h e  s p l e e n  
a n d  o n  t h e  t h o r a c i c  d u c t s .  H e s s  i s  t h u s  o f  o p i n i o n  t n a t  
t h e s e  o r g a n s  a r e  t n e  c e n t r a l  d e p o t s  f o r  l y m p h o c y t e s ,  
w h i c h  a r e  t h u s  f o r c e d  o u t  b y  p r e s s u r e  i n t o  t n e  s y s t e m i c  
c i r c u l a t i o n .  Z e i g l e r  d o e s  n o t  a g r e e  w i t h  t h i s  t n e o r y  ( 3 3 )  .  
H e  a l s o  f i n d s  t h a t  t h e  l y m p h o c y t o s i s  i s  p r e s e n t  d u r i n g  
t h e  c a t a r r h a l  s t a g e ,  b u t  s u g g e s t s  t h a t  t h e  c a u s e  i s  t h e  
t o x i c  i n f e c t i o n .  H e  i s  u n a b l e  t o  s u j j p o r t  t n e  t h e o r y  o f  
a  m e c h a n i c a l  c a u s a t i o n ,  b e c a . u s e  l y m p h o c y t o s i s  d o e s  n o t  
o c c u r  d u r i n g  t h e  s p a s m o p h i l i c  t y p e  o f  p s e u d o p e r t u s s i s .
I t  i s  a l s o  s t a t e d  ( 3 4 )  t h a t  F u k u s h i m a  i s  o f  o p i n i o n  
t h a t  t h e  l y m p h o c y t o s i s  i s  d u e  t o  t h e  l i p o i a a l  c o n t e n t  
o f  t h e  b a c i l l i .
T h e  a u t h o r  h a s  c o n s i s t e n t l y  f o u n o .  a  l y m p h o -  
c y t o s i s  i n  t e n  c a s e s  e x a m i n e d  b e f o r e  t h e  c o m m e n c e m e n t  
o f  t h e  p a r o x y s m a l  s t a g e ,  a n d  h e  i s  t h e r e f o r e  u n a b l e  t o  
a c c e p t  t h e  t h e o r y  a d v a n c e d  b y  H e s s ,  a n d  f i n d s  t h a t  o f
Z e i g l e r  m o r e  t e n a b l e .  T h e  s p l e e n  i s  n o w  k n o w n  t o  D e
a  r e s e r v o i r  o f  r e d  c o r p u s c l e s  i n  s t a t e s  o f  h e a l t h ,  b u t
t h e r e  i s  n o  e v i d e n c e  w h a t e v e r  t h a t  i n  w h o o p i n g  c o u g h
t h e r e  i s  a n y  p r o l i f e r a t i o n  o f  t h e  n o r m a l  l y m p h o i d
t i s s u e  t h e r e  p r e s e n t .
I t  i s  s t a t e d  t h a t  F a n t o n  ( 3 5 )  h a s  e n a e a v o u r e a
t o  e l a b o r a t e  a  h a e m o c l a s i c  t e s t  f o r  t h e  e a r l y  d i a g n o s i s  
o f  p e r t u s s i s  ; h e  a s c e r t a i n s  t h e  l e u c o c y t e  c o u n t  i n  t h e  
f a s t i n g  p a t i e n t , t a k i n g  t h e  a v e r a g e  o f  f o u r  e s t i m a t i o n s  
m a d e  f r o m  s e p a r a t e  s k i n  p u n c t u r e s .  T h e  a d m i n i s t r a t i o n  o f  
a  s m a l l  d o s e  o f  p e r t u s s i s  v a c c i n e  i s  t h e n  m a d e  H y p o ­
d e r m i c a l l y  ;  h a l f  a n  h o u r  l a t e r  a n  e q u a l l y  c a r e f u l  w h i t e  
c e l l  c o u n t  i s  a g a i n  m a d e .  A  p o s i t i v e  r e s u l t  i s  d e s c r i b e d  
a s  t h a t  i n  w h i c h  t h e  s e c o n d  c o u n t  r e v e a l s  a  d i m i n u t i o n  
i n  t h e  n u m b e r  o f  l e u c o c y t e s  a s  c o m p a r e d  w i t h  t h e  f o r m e r  
e n u m e r a t i o n .  P o s i t i v e  r e a c t i o n s  a r e  f u r t h e r  s u b d i v i d e d  
a s  f o l l o w s  :  =
( 1 )  V e r y  s t r o n g  P o s i t i v e  -  d i m i n u t i o n  o v e r  3 0 0 0
( 2 )  S t r o n g  p o s i t i v e  -  d i m i n u t i o n  o v e r  2 0 0 0
( 3 ) P o s i t i v e  -  d i m i n u t i o n  o v e r  1 0 0 0
A n y  d i m i n u t i o n  o f  l e s s  t h a n  6 0 0  i s  r e g a r d e d
a s  i n d i c a t i v e  o f  a  n e g a t i v e  r e a c t i o n .  I n  a  s e r i e s  o f
f o u r t e e n  c a s e s  F a n t o n  i s  s a i d  t o  h a v e  f o u n d  t n a t  t w o
w e r e  s t r o n g l y  p o s i t i v e .  N i n e  o t h e r s  w e r e  s t r o n g l y
p o s i t i v e ,  t w o  w e r e  p o s i t i v e  a n d  o n e  g a v e  a  n e g a t i v e
r e s u l t .  A l l  t h e  p a t i e n t s  w e r e  s u f f e r i n g  f r o m  w h o o p i n g  
c  o u g h .
T h i s  m e t h o d  o f  d i a g n o s i s  i s  v e r y  a t t r a c t i v e .
I t  h a s  t h e  m e r i t  o f  b e i n g ,  n o t  t o  a i f f i c u l t  o f  a p p l i e s  
t i o n ,  a n o  i t  s h o u l d  b e  w o r t h y  o f  f u r t h e r  t r i a l .
T h e  b a c t e r i a l  m e t h o d  o f  d i a g n o s i s  o f  
w h o o p i n g  c o u g h  h a s ,  i n  t h i s  c o u n t r y  a t  l e a s t ,  n e v e r  
b e e n  s t r e s s e d  e i t h e r  b y  c l i n i c i a n s  o r  b y  b a c t e r i o l o ­
g i s t s .  T h e  r e a s o n  m a y  b e  f o u n d  i n  t h e  s u p p o s e d  ' d i f f i ­
c u l t y  o f  c u l t u r e  i n  t h e  l a b o r a t o r y .  I n  D e n m a r k  a n a  i n  
" . ¡ u e r i c a ,  h o w e v e r ,  i t  i s  e a s y  t o  f i n d  o b s e r v e r s  w h o  
u n i t e  i n  e m p h a s i s i n g  t h e  e a s e  w i t h  w h i c h  w h o o p i n g  
c o u g h  i n f e c t i o n  c a n  b e  v e r i f i e d  b a c t e r i o l o g i c a i l y .  
M e y e r  ( I S ) ,  S u g a r e  a n d  M c L e o d  ( 3 7 ) ,  M a d s e n  ( 3 8 ) ,  a n a  
L a w s o n  a n d  M u e l l e r  ( 3 9 )  a r e  a m o n g  o t h e r s  w h o  h a v e  
p u b l i s h e d  d e t a i l s  o f  t h e i r  s u c c e s s  i n  i s o l a t i n g  t h e  
B a c i l l u s  p e r t u s s i s  i n  t h e  e a r l y  s t a g e s  o f  t h e  d i s e a s e .
B e s t  ( 4 0 )  f o u n d  d i f f i c u l t y  i n  i s o l a t i n g  a n d  
i n  c u l t u r i n g  t h e  b a c i l l u s  s u f f i c i e n t l y  f o r  a i a g n o s i s  
i n  l e s s  t h a n  s e v e r a l  d a y s  ; o t h e r  o b s e r v e r s  h a v e  n o t  
f o u n d  n e c e s s a r y  t h e  e l a p s e  o f  s u c h  a n  i n t e r v a l .
F r a m e r  ( 4 1 ) o n  t h e  c o n t r a r y  r e p o r t s  t h a t  h e  
w a s  u s u a l l y  a b l e  t o  o b t a i n  c o l o n i e s  o f  t h e  B a c i l l u s  
P e r t u s s i s  f r o m  t h e  s p u t u m  i n  l e s s  t h a n  t w e n t y - f o u r  
h o u r s ,  u s i n g  a  d e f i b r i n a t e d  h u m a n  b l o o d  m e d i u m .
S u g a r e  a n d  M c L e o d  ( 3 7 )  a n d  o t h e r  w r i t e r s  c l a i m  t h a t  
t h e  i d e n t i f i c a t i o n  o f  B a c i l l u s  P e r t u s s i s  i s  n o  m o r e  
d i f f i c u l t  t h a n  t h a t  o f  t h e  d i p h t h e r i a  b a c i l l u s .
T h e  m e t h o a  n o w  c u s t o m a r i l y  u s e d  i s  t h a t  o f  
t h e  " c o u g h - j l a t e " .  O r i g i n a l l y  d e s c r i b e d  b y  C h e v i t z
a n d  M e y e r  ( 4 2 ) ,  a n d  f i r s t  p u t  i n t o  p r a c t i c a l  u s e  i n  
D e n m a r k  i n  t h e  y e a r  1 9 1 6 ,  i t  i s  r a p i d  a n d  s i m p l e  o f  
a p p l i c a t i o n .  A  P e t r i  d i s h  c o a t e d  w i t h  t h e  m e d i u m  i s  
h e l d  s o m e  f o u r  o r  f i v e  i n c h e s  f r o m  t h e  m o u t n  o f  t h e  
p a t i e n t ,  w h o  c o u g h 6  d i r e c t l y  o n  t o  t h e  s u r f a c e  o f  
t h e  m e d i u m .  C a r e  i s  t a k e n  t o  i n c l u d e  i n  t h e  e x p o s u r e  
a  c o u g h  o f  t h e  " e x p l o s i v e "  o r  p a r o x y s m a l  t y p e .
C o l o n i e s  a r e  f o u n d  u s u a l l y  t o w a r d s  t h e  e n a  o f  t n e  s e c o n a  
a a y  o f  i n c u b a t i o n  ;  t h e  m e d i u m  u s e d  i s  o f  a g a r  w i t h  
a d d e d  g l y c e r i n e ,  p o t a t o ,  a n d  d e f i b r i n a t e d  b l o o d .  S a u e r  
a n d  H a m b r e c h t  ( 4 3 )  h a v e  a l s o  f o u n d  d i a g n o s i s  e a s y  b y  
t h i s  m e a n s .
R e f e r e n c e  h a s  a l r e a d y  b e e n  m a d e  t o  s e r o l o g i c a l  
m e t h o d s  o f  d i a g n o s i s ,  i t  i s ,  h o w e v e r ,  d o u b t f u l  w h e t h e r  
t h e  s p e c i f i c  a g g l u t i n i n s  t o  t n e  b a c i l l u s  a r e  o e v e l o p e d  
b e f o r e  t h e  c o m m e n c e m e n t  o f  t h e  p a r o x y s m a l  s t a g e ,  w h e n  
t h e  n a t u r e  o f  t h e  d i s e a s e  i s  a p p a r e n t  t o  e v e r y o n e  : 
i n f o r m a t i o n  o f  v a l u e  m i g h t  b e  g a i n e d  b y  t h e  u s e  o f  
t h i s  m e t h o d  i n  a t y p i c a l  c a s e s .
T h e  c e r e b r o - s p i n a l  f l u i d  i s  n o t  c h a r a c t e r i s t i c . 
G e n o e s e  ( 4 4 )  s t a t e s  t h a t  i n  p e r t u s s i s  i t  i s  l i m p i d ,  a t  
h i g h  p r e s s u r e ,  w i t n  r  n o r m a l  g i o b u l i n  c o n t e n t .  T n e  
c h l o r i d e  c o n t e n t  i s  u n a f f e c t e d ,  a c e t o n e  i s  a b s e n t  , 
B o v e r i ' s  r e a c t i o n  i s  n e g a t i v e  ; t h e r e  i s  a  n o t a b l e  
i n c r e a s e  i n  t h e  r e d u c i n g  s u b s t a n c e s  p r e s e n t .
T h e  s e d i m e n t a t i o n  r a t e  o f  t h e  b l o o d  i s  
a f f e c t e d  a n d  d e l a y e d  b y  w h o o p i n g  c o u g h .  T h i s  h a s
b e e n  s t u d i e d  b y  R o h r  a n d  K r i e g e r  ( 4 5 ) ,  w h o  s t a t e  t n a t  
t h e  d e l a y  i s  n o t  n e g a t i v e d  b y  s u c n  c o n c o m i t a n t s  a s  
b r o n c h i a l ,  n a s a l ,  o r  a u r a l  c a t a r r h .  I n  a o u b t f u l  c a s e s  
o f  w h o o p i n g  c o u g h  t h e  a u t h o r s  r e c o m m e n d  t h a t  t h i s  
m e t h o d  b e  g i v e n  f u r t h e r  t r i a l .
R e g a n  a n d  T o l s t o o u n o v  ( 4 6 ) h a v e  m a a e  i n v e s t i ­
g a t i o n s  i n t o  t h e  c h e m i s t r y  o f  t n e  b l o o d  i n  c a s e s  o f  
w h o o p i n g  c o u g h .  T h e y  f o u n a  a  l o w e r i n g  o f  t n e  n y a r o g e n -  
l o n  c o n c e n t r a t i o n  o f  t n e  b l o o d ,  a s s o c i a t e d  w i t n  a  
d e c r e a s e  i n  t h e  i n o r g a n i c  p h o s p h o r u s  c o n t e n t  o f  t h e  
p l a s m a .  T h e y  c l a s s  t h i s  a s  a n  u n c o m p e n s a t e d  a c i d o s i s  
( . t y p e  6 ,  v a n  b l y k e ) ,  a n d  t h e y  a r e  o f  t h e  o p i n i o n  t n a t  
i t  i s  i n t i m a t e l y  c o n n e c t e d  w i t h  t h e  p a r o x y s m s .  T h e y  
s t a t e  t n a t  t h e y  h a v e  f o u n d  t h e  s y m p t o m s  o f  w h o o p i n g  
c o u g h  t o  d i s a p p e a r  i f  t h e  a c i d o s i s  i s  c o r r e c t e d .
I t  i s  n o t  s u r p r i s i n g  t h a t  d i a g n o s i s  h a s  
b e e n  a t t e m p t e d  b y  m e a n s  o f  d e r m a l  a n d  i n t r a d e r m a l  
t e a t s ,  a f t e r  t h e  m e t h o d s  o f  t h e  b c h i c k  a n d  V o n  
P i r q u e t  r e a c t i o n s .  A n  i n t r a d e r m a l  t e s t  s i m i l a r  t o  t h e  
S c h i c k  t e s t  w a s  e l a b o r a t e d  b y  O r g e l  ( 4 7 )  i n  t h e  e n ­
d e a v o u r  t o  a r r i v e  a t  a n  e a r l y  d i a g n o s i s  o f  p e r t u s s i s .  
O r g e l  u s e d  a  w e a k  v a c c i n e  o f  t h e  b a c i l l u s  b y  i n t r a ­
d e r m a l  i n j e c t i o n ,  b u t  f a i l e d  t o  o b t a i n  a n y  r e s p o n s e .
A  s i m i l a r  t e s t  u s i n g  a  m i x e d  v a c c i n e  w a s  a l s o  u n ­
s u c c e s s f u l  ; &  s c a r i f i c a t i o n  t e s t  w i t h  a  p u r e  v a c c i n e  
o f  t h e  b a c i l l u s  l i k e w i s e  f a i l e d .  F i n a l l y ,  b y  m e a n s  o f  
t h e  i n t r a d e r m a l  i n j e c t i o n  o f  a  v a c c i n e  c o n t a i n i n g
s u f f e r e d  w o u l d  h a v e  d e v e l o p e d  a n  a c t i v e  i m m u n i t y .  I t  i s  
a l m o s t  i m p o s s i b l e  t h a t  a  d i s e a s e  i n  w h i c h  s e c o n d  
a t t a c k s  a r e  r a r e ,  a n d  w h i c h  o b v i o u s l y  c o n f e r s  a  l a s t i n g  
a c t i v e  i m m u n i t y ,  w o u l d  n o t  a l s o  c o n f e r  a  n e g a t i v e  
r e s u l t  t o  a  t e s t  o f  s u s c e p t i b i b i l i t y  a l o n e .
A l l  t h e  o b s e r v e r s  m e n t i o n e d  s e e m  t o  h a v e  u s e d  
s t e r i l i s e d  b a c i l l a r y  c u l t u r e s  i n  t h e s e  t e s t s  ;  t h e  
a u t h o r  h a s  n o t  f o u n d  a n y  r e c o r d  o f  t h e  u s e  i n  t h i s  c o n ­
n e c t i o n  o f  d i l u t e d  b a c i l l a r y  t o x i n .  T h i s  t o x i n ,  t o  
w h i c h  r e f e r e n c e  w i l l  b e  m a d e  l a t e r ,  w a s  f i r s t  i s o l a t e d  
b y  B o r d e t  a n d  G e n g o u .
S u m m a r i s i n g  t h e  p r e s e n t  s t a t e  o f  o u r  k n o w ­
l e d g e  o f  t h e  a i d s  t o  t h e  d i a g n o s i s  o f  w h o o p i n g  c o u g h ,  
t h e  a u t h o r  h a s  c o m e  t o  t h e  f o l l o w i n g  c o n c l u s i o n s .
( a )  S e r o l o g i c a l  m e t h o d s  o f  d i a g n o s i s  d o  n o t  
a p p e a r  t o  b e  o f  u s e  b e f o r e  t h e  c o m m e n c e m e n t  o f  t h e  
p a r o x y s m a l  s t a g e ,  a n d  a r e  t h u s  a p p l i c a b l e  o n l y  t o  t h e  
a t y p i c a l  f o r m s  o f  t h e  d i s e a s e .
( b )  B a c t e r i o l o g i c a l  d i a g n o s i s  h a s  b e e n  
f o u n d  t o  b e  e a s y  o f  a p p l i c a t i o n ,  a c c o r d i n g  t o  A m e r i c a n  
a n d  C o n t i n e n t a l  o b s e r v e r s  o f  r e p u t e ,  a n d  i t  i s  t o  b e  
r e g r e t t e d  t h a t  t n i e  m e t h o d  i s  n o t  m o r e  w i d e l y  k n o w n  
a n a  u s e d  i n  B r i t a i n .  B a c t e r i o l o g i c a l  s e r v i c e  c o u l a  b e  
o b t a i n e d  a n a l a g o u s  t o  t h a t  a v a i l a b l e  i n  d i p h t h e r i a  ,  i t  
w o u l d  d o  m u c h  t o  p r e v e n t  t h e  s p r e a d  o f  w h o o p i n g  c o u g h .
( c )  T h e  s t a t e  o f  t h e  c e r e b r o - s p i n a l  f l u i d  
g i v e s  l i t t l e  d i a g n o s t i c  h e l p  ;  n o  i n f o r m a t i o n  i s
g a i n e d  w h i c h  w o u l d  j u s t i f y  s y s t e m a t i c  l u m b a r  p u n c t u r e
a s  a  r o u t i n e  m e a s u r e .
( d . )  T h e  d e r m a l  t e s t s  a r e  d i s a p p o i n t i n g ,
a l t h o u g h  w o r t h y  o f  f u r t h e r  t r i a l ,  e s p e c i a l l y  b y  t h e
u s e  o f  d i l u t e d  t o x i n .
( e )  S u c h  t e s t s  a s  t h a t  o f  t h e  s e d i m e n t a ­
t i o n  r a t e  o f  t h e  b l o o d ,  a n d  i n v e s t i g a t i o n s  i n t o  t n e  
t h e  c h e m i s t r y  o f  t h e  b l o o d  r e q u i r e  m u c h  f u r t h e r  
c o r r o b o r a t i o n .
( f )  W e  e r e  t h u s  v e r y  l i t t l e  i n  a d v a n c e ,  
i n  B r i t a i n  a t  l e a s t ,  o f  t h e  t i m e  w h e n  a  s u s p i c i o u s  
c o u g h  i n  a  c h i l d  t o g e t h e r  w i t h  a  l y m p h o c y t o s i s  o r  
t h e  p r e s e n c e  o f  a n  e p i d e m i c ,  w a s  a . l o n e  n e c e s s a r y  t o  
j u s t i f y  a  d i a g n o s i s  o f  w h o o p i n g  c o u g h .
C H A P T E R  S I X -
B o r d e t  ( 2 3 )  m a d e  e x p e r i m e n t s  o n  g u i n e a  p i g s ,  
h e  i n j e c t e d  t h e  b a c i l l i  u n d e r  t h e  s k i n  o r  i n t o  t h e  
p e r i t o n e a l  c a v i t y  o f  t h e s e  a n i m a l s  a n d  o f  r a b b i t s .
I t  w a s  f o u n d  t h a t  t h e  b a c t e r i u m  o f  w h o o p i n g  c o u g h  w a s  
u n a b l e  t o  i n v 8. d e  t h e  o r g a n i s m  o f  t h e s e  a n i m e . l s .  T h e  
i n j e c t i o n ,  h o w e v e r ,  o f  a  f e w  m i l l i g r a j f i m e s  o f  a  
c u l t u r e  o f  B a c i l l u s  p e r t u s s i s  w a s  a b l e  t o  c a u s e  d e a t h  
w i t h  a l l  t h e  s y m p t o m s  o f  a  p r o f o u n d  i n t o x i c a t i o n .
B o r o e t  c o n c l u d e d  t h a t  t h e  b a c i l l u s  w a s  a b l e
t o  p r o d u c e  a. v i r u l e n t  t o x i n  ; t h i s  h e  i s o l a t e d  a f t e r  
t h e  m e t h o d  o f  B e s r e a k a .  I n j e c t e d  i n t r a p e r i t o n e a l l y  
i n t o  a n i m a l s  i t  w a s  f o u n d  t o  b e  h i g h l y  t o x i c  ,  i n j e c t e d  
h y p o d e r m i c a l l y  i t  p r o d u c e d  n e c r o s i s  a n d  s l o u g h i n g  o v e r  
a  w i d e  a r e a  o f  s k i n .  T h e  p r e s e n c e  o f  t h e  t o x i n  i n  t h e  
t i s s u e s  a p p e a r e d  t o  i n d i c a t e  c h a n g e s  s u g g e s t i v e  o f  
i r r i t a t i o n  r a t h e r  t h a n  o f  i n f l a m m a t i o n .
A n  a n a l o g o u s  n e c r o s i s  h a s  b e e n  f o u n d  i n  t h e  
l o w e r  r e s p i r a t o r y  p a s s a g e s  o f  h u m a n  b e i n g s  w h o  h a v e  
d i e d  f r o m  p e r t u s s i s .  T h i s  a n a l o g y ,  c o u p l e d  w i t h  t h e  
f a c t  t h a t  m o s t  o f  t h e  b a c i l l i  h a v e  d i s a p p e a r e d  f r o m  
t h e  b r o n c h i  d u r i n g  t h e  g r e a t e r  a n d  l a t t e r  p a r t  o f  t h e  
p a r o x y s m a l  s t a g e  o f  w h o o p i n g  c o u g h ,  l e a d  o n e  t o  s u r m i s e  
t h a t  m o s t ,  i f  n o t  a l l ,  o f  t h e  s y m p t o m s  E i r e  c a u s e d  b y  
t h i s  t o x a e m i a ,  w h o s e  e f f e c t  i s  s t i l l  o p e r a t i v e  a f t e r  
t h e  w i t h d r a w a l  o f  t h e  o r g a n i s m s .
T h e  a u t h o r  h a s  f a i l e d  t o  o b s e r v e  d u r i n g  l i f e  
a n y  m o r b i d  c h a n g e s  i n  t h e  u p p e r  r e s p i r a t o r y  p a s s a g e s  ; 
h e  h a s  n o t  h a d  t h e  o p p o r t u n i t y  o f  o b s e r v i n g  a.  f a t a l  
c a . s e  o f  p e r t u s s i s ,  n o r  o f  s e e i n g  a n  a u t o p s y  t h e r e o n .  
T h e  c h a n g e s  a f t e r  d e a t h  a r e  s a i d  t o  c o n s i s t  o f  l i t t l e  
m o r e  t h a n  m i l d  c a t a r r h a l  i n f l a m m a t i o n  o f  t h e  b r o n c h i  
a n d  o f  t h e  t r a c h e a ,  u n l e s s  d e a t h  h a s  s u p e r v e n e d  a s  
t h e  r s e u l t  o f  s o m e  c o m p l i c a t i o n .  I n  t h i s  c a s e  t h e  
c h a n g e s  a r e  c h a r a c t e r i s t i c  o f  t h e  c o m p l i c a t i n g  
d i s e a s e ,  u s u a l l y  b r o n c h i t i s  o r  b r o n c h o p n e u m o n i a .
T o n a l l y  ( 5 0 )  q u o t e s  V a r i o t  a n d  E s b a c h ,
w h o  r e p o r t  s .  s i m p l e  o e . s e  o f  p e r t u s s i s ,  w h i c h  a t  a u t o p s y  
s h o w e d  s h o w e d  n o  m o r b i d  c h a n g e s  i n  t h e  a i r  p a s s a g e s .  
" / M n o n g  t h e  n u m e r o u s  a u t o p s i e s  o f  w h o o p i n g  c o u g h  w h i c h  
i t  h a s  b e e n  p e r m i t t e d  u s  t o  d o ,  w e  h a v e  n e v e r  m e t  a  
c a s e  i n  w h i c h  t h e  b r o n c h i a l  a p p a r a t u s ,  t h e  l u n g s , a n d  
g l a n d s  o f  t h e  m e d i a s t i n u m ,  w e r e  a s  c o m p l e t e l y  s p a r e d  
a s  i n  t h i s  c h i l d .  O n l y  w a s  t h e r e  a  r o s y  t x n t  o f  c o n ­
g e s t i o n  i n  t h e  l o w e r  h a l f  o f  t h e  t r a c h e s ,  i n  t h e  
l a r g e  b r o n c h i ,  a n d  i n  t h e  b r o n c h i  o f  t h e  s e c o n d  o r a e r ;  
b e l o w  t h e m  t h e r e  w a s  n o  c o n g e s t i o n 4 1 .
p e n a l l y  ( 5 0 )  h a s  o b s e r v e d  t h a t  p o s t m o r t e m  
e x a m i n a t i o n  u s u a l l y  r e v e a l s  b r o n c h o p n e u m o n i a ,  w x t n  o r  
w x t h o u t  t u b e r c u l a r  a l t e r a t x o n  0 1  t h e  l y m p h  g l a n d s ,  
t o g e t h e r  w i t h  p u l m o n a r y  e m p h y s e m a ,  d i l a t a t i o n  a n d  
h y p e r t r o p h y  o f  t h e  h e a r t ,  o r  c o m p l i c a t i o n s  o f  t h e  
c e n t r a l  n e r v o u s  s y s t e m ,  m o s t  f r e q u e n t l y  h a e m o r r h a g e .
T h e  a u t n o r  h a s  o n  s e v e r s . !  o c c a s i o n s  n o t e d  
t h e  d e v e l o p m e n t  o f  g l a n d u i e . r  t u b e r c l e  a f t e r  w h o o p i n g  
c o u g h  ; i t  w o u l d  s e e m  t o  b e  m o r e  c o m m o n  i n  t h e  l y m p h  
g l a n d s  o f  t h e  n e c k .  I t  m u s t ,  h o w e v e r ,  b e  s u p p o s e d  
t h a t  i t s  o c c u r r e n c e  i s  e q u a l l y  c o m m o n  i n  t h e  m e d i a s ­
t i n a l  g l a n d s ,  w h e r e  i t s  p r e s e n c e  i s  m o r e  r e a d i l y  
o v e r l o o k e d ,  i n  t h e  s e r i e s  o f  c a s e s  a t  p r e s e n t  u n d e r  
c o n s i d e r a t i o n ,  g l a n d u l a r  t u b e r c l e  i n  t h e  t h o r a x  w a s  
■net  w i t h  o n  t h r e e  o c c a s i o n s  .  H o  i n f e c t i o n  o f  t h e  
l u n g  p a r e n c h y m a  w i t h  t h e  h u m a n  s t r a i n  o f  B a c i l l u s  
T u b e r c u l o s i s  h a s  b e e n  m e t  w i t h  b y  t h e  a u t h o r .
T h e  p r e s e n c e  o f  a l b u m e n  i n  t h e  u r i n e  i s ,  i n  
t h e  o p i n i o n  o f  t n e  a u t h o r ,  r a t h e r  m o r e  c o m m o n  t h a n  i s  
u s u a l l y  d e s c r i b e d  i n  t h e  t e x t  b o o k s ,  e s p e c i a l l y  
d u r i n g  t h e  l a t e  s t a g e s  o f  t h e  p r o d r o m a l  p e r i o d  a n a  a t  
t h e  t i m e  w h e n  t h e  p a r o x y s m s  a r e  c o m m e n c i n g :  ; i t  h a s  a  
d e f i n i t e  r e l a t i o n s h i p  t o  t h e  f e b r i l e  s t a t e .
I t  i s  d o u b t f u l  i f  s u f f i c i e n t  r e c o g n i t i o n  i s
a c c o r d e d  t o  t h e  f r e q u e n c y  w i t h  w h i c h  b r o n c h o p n e u m o n i a  
i s  m e t  w i t h  d u r i n g  w h o o p i n g  c o u g h .  I t  i s  h i g h l y  • 
p r o b a b l e  t h a t  m a n y  b r o n c h o p n e u m o n i a  i n f e c t i o n s  i n  
c h i l d r e n  a r e  r e a l l y  i n f e c t i o n s  b y  t h e  B o r d e t - G e n g o u  
b a c i l l u s  ,  i n  y o u n g  c h i l d r e n  e s p e c i a l l y  t h e  c h a r a c ­
t e r i s t i c  w h o o p  i s  o f t e n  a b s e n t  t h r o u g h o u t  t h e  p e r i o d  
o f  c o u g h ,  a n d  t h e  n a t u r e  o f  t h e .  i n f e c t i o n  i s  u n ­
r e c o g n i s e d  u n l e s s  a n  e p i d e m i c  b e  p r e s e n t .  I n  o t h e r  
c a s e s  t h e  b r o n c h o p n e u m o n i a  m a y  m a s k  t h e  i n c e p t i o n  o f  
t h e  p a r o x y s m a l  s t a g e ,  t h e  w h o o p  a p p e a r i n g  d u r i n g  
c o n v a l e s c e n c e ,  o r  d u r i n g  d e f e r v e s c e n c e .
B r o n c h o p n e u m o n i a  h a s  b e e n  o b s e r v e d  b j  t h e  
a u t h o r  i n  f o u r  i n s t a n c e s  i n  t h e  p r e s e n t  s e r i e s  ; 
l o b u l a r  c o l l a p s e  o f  t h e  l u n g  i n  t w o .  T h e  l a t t e r  i s  
a  n o t  u n c o m m o n  c o m p l i c a t i o n ,  w h i c h  i s  m o r e  o f t e n  
s e e n  i n  p a t i e n t s  w h o  r e m a i n  u n t r e a t e d .
C e a e m a  o f  t h e  g l o t t i s ,  p l e u r i s y ,  a n a  
l e s i o n s  o f  t h e  n e r v o u s  s y s t e m  a r e  a l l  k n o w n  t o  
o c c u r  i n  w h o o p i n g  c o u g h ,  b u t  h a v e  n o t  b e e n  o b s e r v e d  
b y  t h e  a u t h o r ,  i t  i s  c o m m o n  t o  m e e t  w i t h  c o n v u l s i o n s
i n . . p a t i e n t s  w h o  a r e  s u f f e r i n g  f r o m  w h o o p i n g  c o u g h ,  
e s p e c i a l l y  i f  t h e y  a r e  c h i l d r e n  u n d e r  t w e l v e  m o n t n s  o f  
a g e .  I t  w o u l d  s e e m  t h a t  t h e s e  a r e  d u e  t o  t h e  a s p h y x i a  
a n d  c o n g e s t i o n  o f  t h e  c e n t r a l  n e r v o u s  s y s t e m  r e s u l t a n t  
u p o n  p r o l o n g e d  s p a s m  o f  t h e  g l o t t i s • H a e m o r r h a g e s , 
m o s t  f r e q u e n t l y  f r o m  t h e  n o s e ,  o r  u n d e r  t h e  c o n j u n c t i v a ,  
a r e  o f  f r e q u e n t  o c c u r r e n c e .
C H A P T E R  S E V E N  •
A c c o r d i n g  t o  P a r r y  (bl), t h e  t n e r a p e u t i c  
m e a s u r e s  i n  v o g u e  a g a i n s t  w h o o p i n g ,  c o u g h  f a l l  i n t o  t w o  
c a t e g o r i e s ,  t h e  e f f e c t i v e  b u t  u n b e a r a b l e ,  a n d  t h e  
t o l e r a b l e  b u t  i n e f f i c a c e o u s . " T h e  i n t r a m u s c u l a r  
i n j e c t i o n  o f  e t h e r  f a l l s  i n t o  t h e  f i r s t  c l a s s .  T h o u g h  
t h i s  c R n  s o m e t i m e s  a b o r t  p e r t u s s i s ,  t h e  p h y s i c i a n  
w h o  e m p l o y s  i t  w i l l  f i n d  t h a t  h o w e v e r  b e n e f i c i a l  i t  
m a y  b e  t o  t h e  s u f f e r e r ,  i t s  e f f e c t  o n  h i s  p r a c t i c e  
w i l l  p r o v e  a l m o s t  l e t h a l " .
V e r y  l i t t l e  i n d e e d  h a s  b e e n  c o n t r i b u t e d  
t o  t h e  B r i t i s h  j o u r n a l s  o n  t h e  s u b j e c t  o f  t h e  
t r e a t m e n t  o f  w h o o p i n g  c o u g h  b y  m e a n s  o f  e t h e r  ;  i t  i s  
t h e r e f o r e  t o  b e  r e g r e t t e d  t h a t  s u c h  a  s t a t e m e n t  h a s  
a p p e a r e d  i n  t h e  m e d i c a l  P r e s s .  A  s u r v e y  o f  t h e  
a v a i l a b l e  l i t e r a t u r e ,  t o g e t h e r  w i t h  s o m e  p e r s o n a l
e x p e r i e n c e ,  l e a . d s  t h e  a u t h o r  t o  t h i n k  t h a t  t h e  d i s a d ­
v a n t a g e s  o f  t h i s  m e t h o d  o f  t r e a t m e n t  h a v e  b e e n  m u c h  
e x a g g e r a t e d .  E v e n  t h o u g h  t h e r e  a r e  d r a w b a c k s  t o  t h e  
i n t r a m u s c u l a r  m e t h o d  o f  m e d i c a t i o n ,  o t h e r  m e a n s  o f  
a d m i n i s t r a t i o n  a r e  r e a d i l y  a v a i l a b l e  ; t n e s e  a r e  
e q u a l l y  e f f e c t i v e  t h o u g h  p e r h a p s  n o t  s o  c o n v e n i e n t  
o f  a p p l i c a t i o n .
m e n t i o n  t h e  m e t h o d  s i t  a l l  ; o t h e r s  a i e m i s s  i t  i n  a  
f e w  w o r d s ,  p o s s i b l y  c o n c l u d i n g  w i t h  t h e  r e m a r k ,  " I t  i s  
p a i n f u l " .  I t  i s  t h e  e x p e r i e n c e  o f  t h e  a u t h o r  t h a t  w e  
h a v e  i n  e t h e r  a  r e m e d y  f o r  w h o o p i n g  c o u g h  w h i c h  i s  
m u c h  m o r e  e f f e c t i v e  t h a n  a n y  w e  h a v e  y e t  t r i e d  ,  i t  
i s  r a t h e r  t o  b e  d e p j l o r e d  t h a t  t h e  m o m e n t a r y  p a i n  o f  
t h e  i n j e c t i o n  i s  i n  a n y  w a y  t h o u g h t  t o  b e  p r o p o r t i o n a t e  
t o  t h e  d i s t r e s s  c a u s e d  b y  t h e  p a r o x y s m s  o f  c o u g h .
f i r s t  i n s t i t u t e d  i n  F r a n c e ,  b y  A u d r a i n  o f  C a e n  ; n e  
r e a r ,  a  p a p e r  o n  t n e  s u b j e c t  a t  H a v r e  o n  t h e  a a y  b e f o r e  
w a r  w a s  d e c l a r e d  b y  F r a n c e  i n  1 9 1 4 .  B e f o r e  t h i s  t i m e  
3 e d o ( 5 2 )  h a d  n o t e d  t h a t  t w o  c h i l d r e n  s u f f e r i n g  f r o m  
w h o o p i n g  c o u g h ,  t o  w h o m  a  g e n e r a l  a n a e s t h e t i c  h a d  
b e e n  g i v e n ,  h a d  b e e n  c u r e d  o f  t h e  w h o o p i n g  c o u g h -  T h e
M o s t  o f  t h e  E n g l i s h  t e x t  b o o k s  d o  n o t
T h e  t r e a t m e n t  o f  w h o o p i n g  c o u g h  b y  e t h e r  w a s
g r e a t e r  m e d i c a l  i s s u e s  o f  t h e
ri e  w a r  d e c r e e d  t h a t  t h i s
d  f u r t h e r  r e c o r d s
o f  h i s  r e s u l t s  . i n  t h i s
n e w  f i e l d  o f  t r e a t m e n t .  L u r i n g
t h e  l a s t  e l e v e n  y e a r s ,  t h e s e  r e s u l t s  h a v e  o e e n  e n d o r s e s  
b y  m a n y  c l i n i c i a n s  i n  F r a n c e ,  n o t a b l y  b y  C h e i n i s s e  o f  
P a r i s  ( 5 3 ) ,  G l e y v o d  o f  L y o n s  ( 5 4 ) ,  a n d  b y  W e i l  a n d  
p u f o u r t  o f  L y o n s  ( 5 5 ) .
S u b s e q u e n t l y  t h i s  m e t h o d  o f  t r e a t m e n t  b e c a m e  
p o p u l a r  i n  I t a l y ,  i n  t h e  U n i t e d  S t a t e s  o f  A m e r i c a ,  a n d  
i n  m o s t  o f  t h e  L a t i n  A m e r i c a n  c o u n t r i e s .  M o s t  o b s e r v e r s  
a r e  o p e n l y  e n d  f r a n k l y  e n t h u s i a s t i c ,  a n o  c l a i m  t h a t  t h e  
u s e  o f  t h e  e t h e r  t r e a t m e n t  h a s  i n a u g u r a t e d  a  n e w  e r a  i n  
t h e  t h e r a p y  o f  w h o o p i n g  c o u g h .  O t h e r s  a r e  m o r e  r e s e r v e d  
i n  t h e i r  o p i n i o n ;  a  f e w  a r e  u n a b l e  t o  r e c o r a  r e s u l t s  
w h i c h  j u s t i f y  t h e  c o n t i n u a n c e  o f  e t h e r  t h e r a p y  a s  a  
c u r a t i v e  m e a s u r e .
p r e v i o u s  t o  t h e  y e a r  1 9 2 4  t n e  a u t h o r  h a d  n o  
e x p e r i e n c e  n o r  k n o w l e d g e  o f  e t h e r  t h e r a p y  i n  w h o o p i n g  
c o u g h ,  p r o b a b l y  b e c a u s e  o f  t h e  s c a n t  r e f e r e n c e s  i n  t h e  
m e d i c a l  j o u r n a l s  o f  t h i s  c o u n t r y .  E a r l y  i n  t h a t  y e a r  
h e  r e a d  i n  a  p e r i o d i c a l  p u b l i s h e d  b y  a  c o m m e r c i a l  f i r m  
t h e  a c c o u n t  o f  a  s m a l l  e p i d e m i c  o f  w h o o p i n g  c o u g h  w h i c h  
h a d  b e e n  t r e a t e d  b y  e t h e r  ; t h e  a r t i c l e  w a s  a n o n y m o u s l y  
c o n t r i b u t e d ^ ? ) .  A  d e s c r i p t i o n  w a s  g i v e n  o f  t x i e  r e s u l t s  
o f  e t n e r  t i i e r a p y  i n  p a t i e n t s  w h o  w e r e  a l l  o f  t h e  r a t n e r  
w e a k l y  " i n s t i t u t i o n a l "  t y p e  o f  c h i l d  ;  t h e s e  r e s u l t s  
w e r e  s o  e n c o u r a g i n g  t h a t  t h e  a u t h o r  r e s o l v e d  t o  r e l y  
s o l e l y  u p o n  t h i s  m e a s u r e  i n  t h e  t r e a t m e n t  o f  t h e  n e x t  
e p i d e m i c  m e t  w i t h .  T h e  a n o n y m o u s  a u t h o r s h i p  o f  t h e  
c o n t r i b u t i o n  i n  t h i s  p e r i o d i c a l  d i d  m u c h  t o  s u g g e s t
t h a t  t h e  c l a i m s  m a d e  w e r e  n o t  u n d u l y  o p t i m i s t i c .
T h e  m e t h o d  u s e d  w a s  i n  a l l  c a s e s  b y  d e e p  
i n j e c t i o n  o f  e t h e r  i n t o  m u s c l e ,  a l t h o u g h  t h e  w r i t e r  
d i d  n o t  m e n t i o n  t h e  p r e c i s e  s i t e  o f  i n j e c t i o n .
N e a r l y  t w e l v e  m o n t h s  p a s s e d  b e f o r e  a n  o p p o r ­
t u n i t y  w a s  f o u n d  o f  c o n f i r m i n g  t h e s e  c l a i m s . U p  t o  
t h a t  t i m e ,  t h e  a u t h o r  o f  t h i s  t h e s i s  h a d  f o u n d  l i t t l e  
h e l p  f r o m  t h e  d r u g s  a n a  r e m e d i e s  u s u a l l y  e m p l o y e d  i n  
w h o o p i n g  c o u g h  ; i t  w a s  t h e r e f o r e  d e c i d e d  t o  i n s t i t u t e  
a  t r i a l  o f  t n e  n e w  r e m e d y .
F o l l o w i n g  t h e  l i n e s  o f  t r e a t m e n t  a l r e a d y -  
s u g g e s t e d ,  t h e  i n t r a m u s c u l a r  r o u t e  w a s  c h o s e n  b y  w h i c h  
t o  a d m i n i s t e r  t h e  e t h e r  ; t h e  i n j e c t i o n  w a s  m a d e  a t  a  
p o i n t  a b o u t  t w o  i n c h e s  b e l o w  t h e  c r e s t  o f  t h e  i l i u m .
O n  a  f o r m e r  o c c a s i o n  t h e  e f f e c t  h a d  b e e n  s e e n  o f  a  
h y p o d e r m i c  i n j e c t i o n  o f  e t h e r  ; t h e  e x t r e m e  p a i n  c a u s e d  
w a s  n o t  e a s i l y  f o r g o t t e n .  S o m e  d i s c o m f o r t  w a s  i h u s  
e x p e c t e d  a s  t h e  r e s u l t  o f  t h e  i n t r a m u s c u l a r  i n j e c t i o n  ; 
t h i s  w a s ,  h o w e v e r ,  f o u n d  o n l y  t o  b e  o f  s h o r t  d u r a t i o n ,  
l a s t i n g  p o s s i b l y  f r o m  o n e  h a l f  t o  o n e  m i n u t e .
T h i s  p a i n  i s  s u f f i c i e n t l y  s e v e r e  t o  i n d u c e  
c r y i n g  o r  s c r e a m i n g  i n  a,  y o u n g  c h i l d ,  a n d  i s  t h u s  t h e  
c a u s e  o f  t h e  r e s i s t a n c e  b y  t h e  c h i l d  o f  f u r t h e r  t r e a t ­
m e n t .  C o u p l e d  w i t h  t h e  s y m p a t h y  e v o k e d  b y  t h e  d i s t r e s s  
o f  t h e  c o u g h ,  s u c h  a  r e s u l t  i s  a p t  t o  g i v e  r i s e  t o  a  
r e q u e s t  t h a t  t h e  i n j e c t i o n s  b e  d i s c o n t i n u e d ,  a n d  o r a l  
t h e r a p y  s u b s t i t u t e d .  S o  f a r  t h e  a u t h o r  f i n a s  h i m s e l f
i n  c o m p l e t e  a g r e e m e n t  w i t h  P a r r y  ( 5 1 ) .
O n  t h e  C o n t i n e n t ,  w h e r e  h y p o d e r m i c  m e d i c a t i o n  
i s  m u c h  u s e d ,  l e s s  p e r s u a s i o n  m a y  b e  n e c e s s a r y  ; s u c h  
s c r u p l e s  h a v e  n e v e r t h e l e s s  b e e n  t h è  m e a n s  o f  l o s i n g  m a n y  
o p p o r t u n i t i e s  o f  m a k i n g  t h i s  s t u d y  m o r e  c o m p r e h e n s i v e .
T h e  e t h e r  w a s  i n t r o d u c e d  t h r o u g h  a  h y p o d e r m i c  
n e e d l e  o f  a b o u t  2 5  m i l l i m e t r e s  i n  l e n g t h  a n d  o f  f i n e  
c a l i b r e .  A  n e e d l e  o f  l a r g e  b o r e  i n  u n n e c e s s a r y  f o r  t h e  
i n j e c t i o n  o f  e t h e r ,  a n d  i t  w a s  f o u n d  t h a t  e v e n  a  f i n e  
n e e d l e  c o u l d ,  i f  s h a r p ,  b e  c a r r i e d  t h r o u g h  t h e  s k i n  a n d  
d o w n  t o  t h e  r e q u i r e d  d e p t h  i n  o n e  m o v e m e n t .  T n e  e t n e r  
w a s  d e p o s i t e d  i n  t h e  d e e p e s t  l a y e r s  o f  t n e  m u s c l e  , 
a l m o s t  a g a i n s t  t h e  b o n e  : i t  w a s  s o o n  s e e n  t h a t  t h e  
d e e p e r  t h e  i n j e c t i o n  w a s  m a d e ,  t h e  l e s s  w a s  t h e  
r e s u l t a n t  p a i n  o r  d i s c o m f o r t .  T h e  a m o u n t  o f  p a i n  w a s  
i n c r e a s e d  u n l e s s  t h e  e t h e r  w a s  p r e v e n t e d  f r o m  r e a c h i n g  
t h e  n e e d l e  t r a c t  d u r i n g  w i t h d r a w a l  o f  t h e  n e e d l e .  I t  
w ' a s  u s u a l l y  f o u n d  e a s i e r  t o  h a v e  t h e  c h i l d  w i t h  t h e  
h i p  f l e x e d ,  s u p p o r t e d  o n  t h e  k n e e  o f  t h e  m o t h e r .
I n  a l l ,  f o u r  c a s e s  o f  w h o o p i n g  c o u g h  w e r e  
t r e a t e d  b y  t h i s  m e t h o d ,  b u t  a f t e r  t r e a t m e n t  o f  t h e  
f i r s t  t w o ,  i n  s p i t e  o f  e x c e l l e n t  r e s u l t s ,  i t  w a s  f e l t  
t h a t  t h e  p a i n  c a u s e d  w a s  a  d i s t i n c t  d e t e r r e n t  t o  t h e  
f u r t h e r  u s e  o f  t h e  m e t h o d .  S e a r c h  w a s  a c c o r d i n g l y  m a d e  
f o r  a n o t h e r  m e t h o d  o f  a d m i n i s t e r i n g  t h e  e t h e r .  T h e  
a u t h o r  w a s  a t  t h a t  t i m e  u n a w a r e  t h a t  a n y  o t h e r  m e t h o d  
h a o  b e e n  u s e d  m  t h e  a d m i n i s t r a t i o n  o f  e t h e r  i n
w h o o p i n g  c o u g h  ; i t  w a s ,  h o w e v e r ,  t h o u g h t  t h a t  t h e  u s e  
o f  e t h e r  e n e m a t a  m i g h t  b e  a t t e n d e d  b y  e q u a l  s u c c e s s .  T n e  
m e t h o d  w a s  k n o w n  t o  h a v e  b e e n  f o r  s o m e  t i m e  u s e d  i n  t h e  
p r o d u c t i o n  o f  a n a e s t h e s i a  ; t h e  e t h e r  w a s  u s u a l l y  m i x e d  
w i t h  o l i v e  o i l  i n  v a r y i n g  p r o p o r t i o n s .
A  m i x t u r e  o f  e q u a l  p a r t s  o f  e t n e r  a n o  o l i v e  
o i l  w a s  f i r s t  u s e d ,  i t  b e i n g  t n o u g h t  t h a t  b e t t e r  
r e t e n t i o n  w o u l d  b e  e f f e c t e d  i f  t h e  b u l k  o f  t h e  e n e m a  
v ^ e r e  a s  s m a l l  a s  p o s s i b l e  ; t h e  m i x t u r e  w a s  i n t r o ­
d u c e d  h i g h  i n t o  t h e  r e c t u m  o f  t h e  p a t i e n t .
E t h e r  w h e n  m i x e d  w i t h  o l i v e  o i l  f o r m s  a  c l e a r  
o i l y  f l u i d  w h i c h  i s  v e r y  m o b i l e  ; i t  c a n  e a s i l y  b e  
p a s s e d  t h r o u g h  a  c a t h e t e r  o f  s m a l l  g a u g e .  A n  E n g l i s h  
g u m - e l a s t i c  c a t h e t e r  w a s  s e l e c t e d ,  w i t h  a  t e r m i n o -  
l a t e r a l  e y e  t o  e n s u r e  a g a i n s t  b l o c k a g e  b y  t h e  r e c t a l  
c o n t e n t s  w h i c h  m i g h t  b e  p r e s e n t .  T h e  c a t h e t e r  w a s  o f  
n u m b e r  6  g a u g e  i n  o r d e r  t o  e n s u r e  s o m e  r i g i d i t y  
d u r i n g  i t s  i n t r o d u c t i o n ,  t h e  e f f e c t  o f  t h e  e t n e r  o i l  
m i x t u r e  b e i n g  t o  m a k e  t h e  t u b e  u n d u l y  f l e x i b l e .  T h e  
c a t h e t e r  w a s  m a r k e d  a t  a  d i s t a n c e  o f  f i v e  i n c h e s  
f r o m  t h e  t i p ,  t h u s  e n s u r i n g  i n  a l l  c a s e s  a n  e q u a l  
d i s t a n c e  o f  i n s e r t i o n .  A R e c o r d  s y r i n g e  8 - t t a c h e d  t o  
t h e  e n d  o f  t h e  c a t u e t e r  p r o v i d e d  a n  e a s y  m e a n s  o f  
m e a s u r i n g  t h e  f l u i d  t o  b e  i n t r o d u c e d .  T h e  c a p a c i t y  o f  
t h e  s y r i n g e  w a s  t w ' e n t y  c u b i c  c e n t i a i e t r e s  ; t h e  s y r i n g e  
c o u l d  a l s o  b e  u s e d  a s  a  m e a n s  o f  o v e r c o m i n g  t h e  
r e s i s t a n c e  c a u s e d ,  b y  s t r a i n i n g  o n  t h e  p a r t  o f  t h e
M c G e e  ( 5 8 ) i s  s a i d  t o  f i n e -  t h a t  h e  i s  a b l e  t o  
i n t r o d u c e  t h e  m i x t u r e  b y  g r a v i t y  a l o n e ;  t h e  a u t h o r  h a s  
n o t  f o u n d  t h i s  t o  b e  s o  ,  r a t h e r  h a s  h e  f o u n d  t h a t  
u n l e s s  p r e s s u r e  i s  u s e d ,  f l o w  w i l l  b e  i n  t h e  r e v e r s e  
d i r e c t i o n  t o  t h a t  i n t e n d e d  b y  t n e  o p e r a t o r . .  T h e  
" s r a v i t v  m e t h o d "  i s  t h u s  u n r e l i a b l e .  T o  o v e r c o m e  t h eo y
r e s i s t a n c e  o f  t h e  a b d o m i n a l  m u s c l e s  a  l o n g  t u b e  i s  
n e c e s s a r y  t o  e n s u r e  s u f f i c i e n t  " h e a d " ,  u n l e s s  p r e s s u r e  
b e  a p p l i e d .  I f  t h i s  t u b e  i s  n o t  f i l l e d  a t  t h e  c o m m e n c e ­
m e n t  o f  i n t r o d u c t i o n ,  a  c e r t a i n  a m o u n t  o f  t n e  f l u i d  i s  
a p t  t o  r e m a i n  i n  t h e  t u b e  a f t e r  w i t h d r a w a l  ;  i n  t n e  
c a s e  o f  a  l o n g  t u b e  t h e  c o n s e q u e n t  i n a c c u r a c y  o f  
d o s a g e  i s  n o t  t o  b e  n e g l e c t e d -  T h e  f i l l i n g  o f  t n e  t u b e  
p r e v i o u s  t o  i n j e c t i o n  i s  a p t  t o  r e s u l t  i n  s o i l i n g  o f  
t h e  c l o t h i n g  o f  t h e  c h i l d ,  o f  t h e  m o t n e r ,  o r  o f  t h e  
o p e r a t o r .  T h e  a u t h o r  h a s  f o u n d  t h a t  a  s h o r t  t u b e  a n a  
i n j e c t i o n  u n d e r  p r e s s u r e  r e s u l t  i n  a  m u c h  m o r e  
s a t i s f a c t o r y ,  c l e a n l y ,  a n d  a c c u r a t e  a d m i n i s t r a t i o n .
B e c a u s e  o f  t h e  v o l a t i l i t y  o f  t n e  e t h e r ,  t h e  
a u t h o r  t h o u g h t  i t  n e c e s s a r y  t o  i n t r o d u c e  t h e  m i x t u r e  
a t  r o o m  t e m p e r a t u r e  , i t  w a s  a l s o  f o u n d  i n a d v i s a b l e  
t o  i n t r o d u c e  t h e  m i x t u r e  w h e n  f a e c a l  m a t t e r  w a s  
p r e s e n t ,  i n  m o s t  p a t i e n t s  w h e n  t n e  r e c t u m  w a s  e m p t y ,  
t n e  e n t r p . n e e  o f  l e s s  t h a n  a n  o u n c e  o f  f l u i d  c a u s e d  n o  
d e s i r e  t o  d e f a e c a t e ,  w h i c h  m i g h t  n o t  b e  c o n t r o l l e d  
b y  s l i g h t  p r e s s u r e  o n  t h e  a n u s  f o r  a.  f e w  m o m e n t s .  I f ,
paxuent.
n o w e v e r ,  t h e  r e c t u m  w e r e  l o a a e d ,  t h e  d e s i r e  t o  
d e f a e c a t e  a f t e r  i n j e c t i o n  w a s  a l m o s t  i r r e s i s t i b l e .  
R e t e n t i o n  w a s  a s s i s t e d  b y  n c l u i n g  t o g e t h e r  t h e  
b u t t o c k s  f o r  f i v e  o r  t e n  m i n u t e s  ,  i n  s p i t e  o f  t h i s ,  
a  m o t i o n  w a s  u s u a l l y  p a s s e d  s o o n  s i t e r w a r o s ,  a n o  i t  
w a s  t h u s  d o u b t f u l  w h e t h e r  m u c h  o f  t h e  i n j e c t e d  f i u i o
w a s  a b s o r b e d .
M o s t  o f  t h e  e n e m a t a  w e r e  g i v e n  i n  t h e  a f t e r ­
n o o n  o r  i n  t h e  e v e n i n g  ; i n  t n e  m o r n i n g  o n e  w a s  a p t  
t o  f i n d  t h a t  t h e  c h i l d ' s  b o w e l s  h a d  n o t  a c t e d .  I n  
s o m e  i n s t a n c e s  i t  w a s  d e e m e d  a d v i s a b l e  t o  a s k  t h e  
m o t h e r  t o  e n s u r e  a  d a i l y  a c t i o n ,  b y  t h e  u s e  o f  a  
m i l d  s a l i n e  a p e r i e n t ,  e a r l i e r  t h a n  t h e  t i m e  o f  t h e  
i n j e c t i o n .
T h e  c a t h e t e r  a n d  t h e  a n u s  h a v i n g  b e e n  
l i b e r a l l y  s m e a r e d  w i t h  v a s e l i n e ,  i t  w a s  s o o n  
f o u n d  t h a t  w i t h  a  l i t t l e  c a r e  t h e  i n t r o d u c t i o n  
o f  t h e  c a t h e t e r  w a s  n o t  a t t e n d e d  b y  a n y  d i s c o m f o r t  ; 
t h e  o p e r a t i o n  c o u l d  b e  p e r f o r m e d  u p o n  a  s l e e p i n g  
c h i l d  w i t h o u t  c a u s i n g  i t  t o  a w a k e n .  T n e  c a t n e t e r  w a s  
g r a d u a l l y  a n d  g e n t l y  i n t r o d u c e d  f o r  t h e  f u l l  f i v e  
i n c h e s ,  u s i n g  a  t w i s t i n g  m o v e m e n t  t o  a v o i d  k i n K i n g .  
f h e  m i x t u r e  o f  e t h e r  a n d  o i l  w a s  t h e n  r a p i d l y  i n j e c t e d ,  
a n d  t h e  c a t h e t e r  a s  r a p i d l y  w i t h d r a w n .  I n  m o s t  c h i l d r e n  
a  s l i g h t  s e n s a t i o n  o f  d i s c o m f o r t  w a s  e x p e r i e n c e d ,  
r e f e r r e a  u s u a l l y  t o  t h e  l e f t  i l i a c  f o s s a  ;  t h i s  w a s  
i n  n o  w a y  c o m p a r a b l e  w i t h  t h e  p a i n  a t t e n d a n t  u p o n .
i n t r a m u s c u l a r  i n j e c t i o n .  I t  w a s  t h o u g h t  a t  t h e  t i m e  
t h a t  t h i s  w a s  d u e  t o  t h e  l o w  t e m p e r a t u r e  o f  t h e  e n e m a .
T h e  d i s c o m f o r t  l a s t e d  a t o o u t  t h e  s a m e  l e n g t h  o f  t i m e  
a s  t h a t  p r o d u c e d  b y  i n t r a m u s c u l a r  i n j e c t i o n ,  b u t  w a s  
i n  n o  w a y  c o m p a r a b l e  w i t h  i t  i n  i n t e n s i t y .  P r o v i d e d  
t h a t  t h e  c h i l d  w a s  e n c o u r a g e d  n o t  t o  a d m i t  t h e  d e s i r e  
f o r  s t o o l ,  r e t e n t i o n  w a s  a p p a r e n t l y  e a s y  a n d  c o m f o r ­
t a b l e .  O f  t h e  o l d e r  p a t i e n t s ,  m o s t  a d m i t t e d  t h a t  t h e  
i n j e c t i o n  " d i d  n o t  h u r t  m u c h " .
S o m e  d i f f i c u l t y  w a s  m e t  w i t h  i n  n e r v o u s  o r  
i n  u n r u l y  c h i l d r e n  ; r e s i s t a n c e  t o  t r e a t m e n t  b y  
s c r e a m i n g  o r  s t r u g g l i n g  w a s  a p t  t o  p r o v o k e  a  p a r o x y s m  
o f  c o u g h i n g .  I n  t h e s e  p a t i e n t s  i t  w a s  w i s e  f i r s t  t o  
i n d u c e  t h e  p a r o x y s m  b y  a n  e x a m i n a t i o n  o f  t h e  p h a r y n x  
o f  t h e  p a t i e n t  ; t h i s  e v o k e d  a  p a r o x y s m ,  t h e  i n j e c t i o n  
w a s  g i v e n  i m m e d i a t e l y  a f t e r w a r d s .  I n  m o s t  c a s e s ,  h o w e v e r ,  
t h e r e  w / a s  l i t t l e  r e s i s t a n c e  t o  t r e a t m e n t  a f t e r  t h e  f i r s t  
i n j e c t i o n  ; w i t h  g e n t l e  a n d  c a r e f u l  t e c h n i q u e ,  a  s p a s m  
o f  c o u g h i n g  c a n  b e  a v o i d e d .  I t  w a s  p r a c t i c a l l y  a l w a y s  
e l i c i t e d  f r o m  m o t h e r s  t n a t  r e t e n t i o n ,  a n d , p r e s u m a b l y ,  
a b s o r p t i o n  t o o k  p l a c e .
I n  s o m e  o f  t h e  l a t e r  c a . s e s  r e c o r d e d  i n  t h i s  
s e r i e s ,  a.  f u r t h e r  m o d i f i c a t i o n  w a s  i n t r o d u c e d .  T h e  
e t h e r  a n d  o i l  m i x t u r e  w a s  e m u l s i f i e d  b y  m e a n s  o f  
a c a c i a  ; i t  w a s  t h o u g h t  t h a t  t h i s  m i g h t  o b v i a t e  t h e  
s l i g h t  f e e l i n g  o f  d i s c o m f o r t  a f t e r  i n f e c t i o n ,  a n d  t h a t  
i t  m i g h t  c a u s e  t h e  r a t e  o f  a b s o r p t i o n  t o  b e  s l o w e d .
F i n a l l y ,  i n  t w o  c a s e s  n o t  r e c o r d e d  i n  t h i s  
s e r i e s ,  p a r a l d e h y d e  w a s  a d d e d  t o  t h e  e m u l s i o n .  N o  a d v a n ­
t a g e  s e e m e d  t o  b e  a b l p  t o  b e  c r e d i t e d  t o  i t s  u s e ,  w h i c h  
w a s  b a s e d  u p o n  i t s  e x c r e t i o n  t h r o u g h  t h e  l u n g s .  T h e  d o s e  
e m p l o y e d  w a s  u p  t o  t e n  m i n i m s  f o r  e a c h  c o m p l e t e d  y e a r  
o f  t h e  c h i l d ' s  a g e  ;  a n y  b e n e f i t  s e e m e d  t o  d e p e n d  u p o n  
t h e  p r o d u c t i o n  o f  n a r c o s i s  i n  a  m i l d  f o r m .
I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  R e i m  ( 5 9 )  h a s  
c l a i m e d  v e r y  e n c o u r a g i n g  r e s u l t s  f r o m  t n e  u s e  o f  c a m p h o r  
d i s s o l v e d  i n  e t h e r  ; i t  i s  a d m i n i s t e r e d  b y  i n t r a m u s c u l a r  
i n j e c t i o n .
W i t h i n  a  v a r y i n g  p e r i o d  a f t e r  a d m i n i s t r a t i o n  i t  
i s  a l w a y s  p o s s i b l e  t o  d e t e c t  t h e  c h a r a c t e r i s t i c  o d o u r  o f  
e t h e r  i n  t h e  a i r  e x h a l e d  f r o m  t h e  l u n g s  ,  t h i s  i s  l e s s  
n o t i c e a b l e  t h a n  a f t e r  t h e  a d m i n i s t r a t i o n  o f  a  g e n e r a l  
a n a e s t h e t i c . O b s e r v a t i o n s  m a d e  b y  m o t h e r s  h a v e  l e a  t h e  
a u t h o r  t o  b e l i e v e  t h a t  e t h e r  m a y  p e r s i s t  i n  t h e  b r e a t h  
f o r  a  m u c h  l o n g e r  p e r i o d  t h a n  t h a t  r e c o r d e d  b y  o t h e r  
c l i n i c i a n s .  M a s o n  ( 6 0 ) r e c o r d s  s i x  h o u r s  a s  t h e  u s u a l  
t i m e  d u r i n g  w h i c h  e t n e r  m a y  b e  n o t i c e d  i n  t h e  b r e a t h  ; 
i t  i s  s t a t e d  t h a t  M c G e e  m e n t i o n s  e i g h t  h o u r s  ( o b ) .
T h e  a u t h o r  h a s  n o t e d  t h e  o d o u r  i n  t h e  b r e a t h  t h i r t e e n  
h o u r s  a f t e r  i n j e c t i o n ,  a n d  i s  o f  t h e  o p i n i o n  t h a t  t h e  
d u r a t i o n  i s  s h o r t e s t  a f t e r  i n t r a m u s c u l a r  i n j e c t i o n ,  a n a  
i s  l o n g e s t  a f t e r  a n  e n e m a  o f  e m u l s i o n .  T h e  o b s e r v a t i o n s  
o f  o t h e r s  a r e  l i m i t e d  t o  t h e  u s e  o f  a  s i m p l e  m i x t u r e  
o f  e t h e r  a n d  o i l .  T i ,  a s  w i l l  l a t e r  b e  s u g g e s t e d ,  t h e
v a l u e  o f  t h e  m e t h o d  i s  p a r t l y  d e p e n a e n t  u p o n  t h e  e x ­
c r e t i o n  o f  e t h e r  t h r o u g h  t h e  p u l m o n a r y  a l v e o l i ,  i t  i s  
o b v i o u s l y  o f  a d v a n t a g e  t o  b e  a b l e  t o  c o m m a n d  a.  m e t h o d  
w h i c h  e n s u r e s  s l o w e r  a b s o r p t i o n ,  u p o n  w h i c h  a.  s l o w e r  
r a t e  o f  e x c r e t i o n  d e p e n d s .
T h e  o d o u r  o f  e t h e r  b e c o m e s  f i r s t  n o t i c e a b l e  
i n  t h e  b r e a t h  v e r y  s o o n  a f t e r  a n  i n t r a m u s c u l a r  i n j e c t i o n .  
I n  s o m e  c a s e s  i t  c a n  b e  d e t e c t e d  i n  l e s s  t h a n  a  m i n u t e s  
w i t h  r e c t a l  a d m i n i s t r a t i o n , , h a l f  a n  h o u r  o r  m o r e  m a y  
e l a p s e .  A n  o i l y  s o i l i n g  o f  t h e  c l o t h i n g ,  c r  t h e  p a s ­
s a g e  o f  a  s t o o l  s o o n  a f t e r  i n j e c t i o n  i s  u s u a l l y  i n d i c a ­
t i v e  o f  l a c k  o f  r e t e n t i o n .  I t  i s  p r o b a b l e  t h a t  a l l  t h e  
e t h e r  i s  c o m p a r a t i v e l y  q u i c k l y  a b s o r b e d  ; t . . e r e  i s ,  
h o w e v e r ,  n o  e v i d e n c e  t h a t  a n y  o f  t h e  o l i v e  o i l  i s  
a b s o r b e d  f r o m  t h e  r e c t u m .
CHAPTER EIGHT.
I n t r a m u s c u l a r  i n j e c t i o n  o f  e t h e r  i s  s a i u  t o  
g i v e  r i s e  o n  o c c a s i o n  t o  n e c r o s i s  o f  t h e  t i s s u e s  o f  
t h e  b u t t o c k .  T h e  a u t h o r  h a s  o n l y  u s e d  t h i s  m e t h o d  
t h r o u g h o u t  t h e  t r e a t m e n t  o f  f o u r  c a s e s .  I n  o n e  o t h e r  
p a t i e n t  t w o  i n t r a g l u t e e l  i n j e c t i o n s  w e r e  g i v e n  a s  a  
t e r m i n a l  m e a n s  o f  t r e a t m e n t  f o l l o w i n g  s e v e r a l  r e c t a l  
a d m i n i s t r a t i o n s  ; i n  a s s e s s i n g  t h e  r e s u l t s  o f  t r e a t ­
m e n t ,  h o w e v e r ,  t h e s e  h a v e  b e e n  d i s r e g a r d e d .  T h e
n u m b e r  o f  o c c a s i o n s  u p o n  w h i c h  a n  i n t r a m u s c u l a r  
i n j e c t i o n  w a s  m a . d e  i s  t h u s  r a i s e d  t o  t w e n t y - n i n e ,  i n  
o n l y  o n e  c a s e  w a s  i t  f o u n d  t h a t  a n y  r e a c t i o n  f o l l o w e d ,  
t h e  e f f e c t  w a s  l i m i t e d  t o  a n  a r e a  o f  i n d u r a t i o n .  T n i s  
s u b s i d e d  r a p i d l y  u n d e r  t h e  i n f l u e n c e  o f  m o i s t  h e a t  a n d  
d i s a p p e a r e d  i n  a  f e w  h o u r s  ; t h e  s a m e  b u t t o c k  r e c e i v e d  
i t s  i n j e c t i o n  i n  i t s  t u r n ,  t w o  d a y s  l a t e r ,  w i t h o u t
f u r t h e r  i l l - e f f e c t .
N e c r o s i s  o f  t h e  t i s s u e s  a t  t h e  s i t e  o f  
i n j e c t i o n  w a s  m e t  w i t h  b y  O r a e s e r  ( 6 1 )  i n  f o u r  p a t i e n t s  
o f  t w e n t y - o n e  t r e a t e d  b y  h i m .  T h e  r e s u l t i n g  s l o u g h  w a s  
n o t  v e r y  p a i n f u l  t o  t h e  c h i l d ,  b u t  t o o k  a  l o n g  t i m e  t o  
h e a l  ; a  d e e p  s c a r  w a s  l e f t  i n  e v e r y  c a s e .  L e v y  a n d  
F i n x e l s t e i n  ( 6 2 ) ,  u s i n g  a  m i x t u r e  c f  e t h e r  a n d  o l i v e  
o i l  i n  e q u a l  p a r t s ,  t r e a t e d  o n e  h u n d r e d  a n d  f o u r  c a s e s  
t h u s  ; e a c h  p a t i e n t  r e c e i v e d  f r o m  f o u r  t o  e l e v e n  i n ­
j e c t i o n s ,  i n  n o  c a s e  d i d  n e c r o s i s  e n s u e .  M a s o n  ( 6 0 ) ,  
w h o  t r e a t e d  t w e n t y - s i x  p a t i e n t s  w i t h  i n t r a m u s c u l a r  
e t h e r ,  f o u n d  i n  o n e  i n s t a n c e  o n l y  s o m e  t e n d e r n e s s  o f  
t h e  b u t t o c k  ; t h i s  d i d  n o t  l a s t  l o n g e r  t h a n  t h r e e  
h o u r s .  G o l d b l u m  ( 6 3 ) r e p o r t s  a  s e r i e s  o f  c a s e s  t o t a l l i n g  
s i x t y - t h r e e  i n j e c t i o n s  ; o n e  p a t i e n t  e h o w e d  i n d u r a t i o n  .  
o f  t h e  b u t t o c k  f o r  a b o u t  t h r e e  m o n t h s  a f t e r w a r d s .
T o w  ( 6 4 ) t r e a t e d  s e v e n t y - e i g h t  p a t i e n t s  b y  
i n t r a g l u t e a l  i n j e c t i o n  ; o f  t h e s e  s e v e n  d e v e l o p e d  
a r e a s  o f  n e c r o s i s  a t  t h e  s i t e  o f  t h e  n e e c l e  t r a c k .
L e v y  a n d  S h a p i r o  ( 6 5 ) f c u n a  t h a t  n e c r o s i s  f o l l o w e d
i n  t w e n t y - f i v e  p e r  c e n t  o f  p a t i e n t s  t o  w h o m  t r e a t m e n t  
w a s  g i v e n  ,  a n  a p p a l l i n g  p r o p o r t i o n .
T h e  F r e n c h  a n d  I t a l i a n  o b s e r v e r s  d o  n o t  
a p p e a r  t o  h a v e  f o u n t  t h e  s a m e  d i s a d v a n t a g e s .  I n  t h e  
l i t e r a t u r e  c o n s u l t e d  b y  t h e  a u t h o r ,  n o n e  o f  t h e m  
h a s  s t r e f s e d  t h e  d a n g e r  c f  n e c r o s i s  a f t e r  i n j e c t i o n  
o f  e t h e r -  S u m m e r s  ( 6 6 ) i n  A m e r i c a ,  i s  r e p o r t e d  t o  
h a v e  m e t  w i t h  n o  i l l  e f f e c t s  i n  h i s  t r e a t m e n t  o f  a  
s e r i e s  o f  s e v e n t y - e i g h t  p a t i e n t s .  N e w m a n  ( 6 7 )  i s  s a i d  
t o  h a v e  b e e n  p r e p a r e d  f o r  a  s t r i c t l y  l i m i t e d  a r e a  
o f  n e c r o s i s  ; f o r  t h i s  r e a s o n  h e  c o n s i d e r s  t h a t  o n l y  
i n  s p e c i a l  c a s e s  d o  t h e  r e s u l t s  o u t w e i g h  t h e  D i s a d ­
v a n t a g e s .  N e w m a n ,  h o w e v e r ,  a d m i t s  t h a t  c u r e  o r  i m ­
p r o v e m e n t  f o l l o w e d  i n  a l l  p a t i e n t s  t r e a t e d  b y  h i m .
T h e  a u t h o r ,  i n  s e e k i n g  t o  a b a n d o n  t h e  
i n t r a m u s c u l a r  r o u t e  i n  t h e  a d m i n i s t r a t i o n  o f  e t n e r ,  
w a s  m o r e  i n f l u e n c e d  b y  t h e  r e s u l t i n g  p a i n  t h a n  b y  
t n e  r i s k  o f  n e c r o s i s .  A s  a l r e a d y  m e n t i o n e d ,  t w e n t y -  
n i n e  i n j e c t i o n s  b y  n i m  d i d  n o t  g i v e  r i s e  t o  a  s i n g l e  
i n s t a n c e  o i  t h i s  c o m p l i c a t i o n .  A n  e a s i e r  m e t h o d  w a s  
a v a i l a b l e  ; i t  w a s  l e s s  p a i n f u l  t o  t h e  p a t i e n t ,  t n e  
i n t r a m u s c u l a r  m e t h o d  w a s  r e n d e r e d  u n n e c e s s a r y .  T h e  
a u t h o r  D o e s ,  h o w / e v e r ,  f e e l  t h a t  t h e  r i s k s  o f  n e c r o s i s  
h a v e  b e e n  e x a g g e r a t e d  b y  c e r t a i n  w r i t e r s  ; i t  i s  
s u g g e s t e d  t h a t  a  g r e a t  d e a l  o f  t h e  t e n d e n c y  t o  t h i s  
a c c i d e n t  m i g h t  b e  a v o i d e d  b y  e f f i c i e n t  t e c h n i q u e  . 
P a i n  a n d  t e n d e r n e s s  a f t e r  i n j e c t i o n  m a y  b e  l e s s e n e d
b y  d e e p e r  d e p o s i t i o n  o f  t h e  e t h e r  i n  t h e  m u s c l e .  T h e  
i n c i d e n c e  0 1  n e c r o s i s  m  u i e  c a s e  r e c o r d s  o i  t h e  
A m e r i c a n  a u t h o r s  i s  m u c h  t o o  h i g h ,  a n a  i t  i s  d i f f i c u l t  
t o  s e e  h o w  t h e y  j u s t i f y  t h i s  a c c i d e n t  a s  p a r t  o f  t h e  
m o s t  m o d e r n  t r e a t m e n t  o f  w h o o p i n g  c o u g h *
B e r n u t h  a n d  H a n n e m a n n  ( 6 8 )  f a i l e o  t o  o b t a i n  
a n y  g o o d  r e s u l t s  f r o m  t h e  i n t r a m u s c u l a r  i n f e c t i o n  o f  
e t h e r  i n  w h o o p i n g  c o u g h .  O n  t h e  c o n t r a r y  t h e y  h a v e  
n o t i c e d  p a r a l y s i s  o f  t h e  p e r o n e a l  a n d  p o s t e r i o r  
t i b i a l  n e r v e  r e g i o n s  a s  a  r e s u l t  o f  t h e i r  i n j e c t i o n s .  
T h e y  a r e  t h e r e f o r e  m o v e d  t o  a d v i s e  a g a i n s t  t h e  a d o p ­
t i o n  o f  t h i s  m e t h o d  o f  t r e a t m e n t  i n  w h o p p i n g  c o u g h ,  
b u t  i t  w o u l d  s e e m  o b v i o u s  t h a t  t h e y  h a v e  r e l i e d  o n  a  
t e c h n i q u e  w h i c h  i s  n o t  q u i t e  i n  a c c o r d a n c e  w i t h  t h a t  
a d v i s e d  b y  o t h e r  w r i t e r s ,  a n d  t h a t  t h e  i n j e c t i o n s  
w e r e  m a d e  i n  t o o  c l o s e  p r o x i m i t y  t o  t h e  s c i a t i c  
n o t c h .
I n  a d o p t i n g  t h e  m e t h o d  o f  a d m i n i s t r a t i o n  
b y  r e c t a l  i n j e c t i o n  t h e  a u t h o r  f e l t  t h a t  t h e s e  r i s k s ,  
t h o u g h  r a r e ,  w o u l d  b e  a v o i d e d ,  l i t t l e  o r  n o  p a i n  
w o u l d  b e  c a u s e d  t o  t h e  p a t i e n t ,  a n d  a n  i n t e l l i g e n t  
n u r s e  o r  m o t h e r  c o u l d ,  i f  n e c e s s a r y ,  g i v e  t h e  e n e m a .  
T h e  a u t h o r  h a s  , i n  a i l  c a s e s  i n  t h e  s e r i e s  u n d e r  
c o n s i d e r a t i o n ,  a d m i n i s t e r e d  t h e  e t h e r  h i m s e l f .
I t  h a s  b e e n  s u g g e s t e d  t h a t  r e c t a l  i n j e c t i o n s  
o f  e t h e r  a r e  l i a b l e  t o  g i v e  r i s e  t o  p r o c t i t i s  o r  t o  
o t h e r  i r r i t a n t  s y m p t o m s .  T h i r t y - n i n e  p a t i e n t s  h a v e
t r e a t e d  b y  t h e  a u t h o r  a f t e r  t h i s  m e t n o d  , p r o c t i t i s  
h a s  o c c u r r e d  i n  n o n e ,  e v e n  w h e n  e t h e r  h a s  f o r m e d  a s  
m u c h  a s  h a l f  o f  t h e  t o t a l  a m o u n t  o f  t h e  i n . e c t e a  
f l u i d .  N o n e  o f  t h e  o t n e r  w r i t e r s  h a v e  r e c o r d e d  i t s  
o c c u r r e n c e .  M o s t  o f  t h e  p a t i e n t s  t r e a t e d  b y  t h e  
a u t h o r  w e r e  o b s e r v e d  f o r  m a n y  m o n t h s  a f t e r  t h e  
c e s s a t i o n  o f  t r e a t m e n t  , n o  s y m p t o m s  s u g g e s t i v e  o f  
p r o c t i t i s  w e r e  b r o u g h t  t o  h i s  n o t i c e .
C H A P T E R  N I N E  .
I n  f o u r  p a t i e n t s  o f  t h e  s e r i e s  o f  f o r t y -  
t h r e e ,  t r e a t m e n t  w a s  g i v e n  b y  t h e  i n t r e m u s c u l a r  r o u t e  ; 
t h e  d o a s e  g i v e n  v a r i e d  w i t h  t h e  a g e  o f  t h e  c h i l d .  T h e  
m e t h o d  w a s  n e w  t o  t h e  a u t h o r ,  a  c a u t i o u s  p r o c e d u r e  w a s  
a c c o r d i n g l y  a d o p t e d .  T h e  f i r s t  t w o  p a t i e n t s  r e c e i v e d  
n o t  m o r e  t h a n  o n e  c u b i c  c e n t i m e t r e  u p o n  a l t e r n a t e  d a y s  ; 
t h e  a g e s  o f  t h e  t w o  p a t i e n t s  w e r e  t w o  a n d  a  h a l f  a n d  
f o u r  y e a r s  r e s p e c t i v e l y .  I n  t h e  c a s e s  o f  t h e  o t h e r  t w o  
p a t i e n t s  h e r e  r e c o r d e d  t h e  a g e s  w e r e  e i g h t e e n  m o n t h s  a n d  
t w o  a n d  a  h a l f  y e a r s  ; t h e  g r e a t e s t  d o s e  g i v e n  d i d  n o t  
e x c e e d  o n e  a n d  a  h a l f  c u b i c  c e n t i m e t r e s .  I n  a l l  f o u r  
p a t i e n t s  t h e  r e s u l t s  v / e r e  u n q u a l i f i e d l y ' ’ g o o d ,  a l t h o u g h  
t h e  a m o u n t  o f  e t h e r  g i v e n  i s  n o w  k n o w n  t o  b e  s m a l l  c o m ­
p a r e ' !  w i t h  t h a t  g i v e n  b y  o t h e r  o b s e r v e r s .  E l g o o d  ( 6 9 ) ,  
o n e  o f  t h e  f e w  B r i t i s h  w o r k e r s  t o  h a v e  r e p o r t e d  o n  t h e
e t h e r  t r e a t m e n t  o f  w h o o p i n g  c o u g h ,  g E - v e  n o  m o r e  t h a n  
t e n  m i n i m s  i n t r a g l u t e a l l y .  T h e  d o s a g e  o f  t h e  A m e r i c a n  
a n d .  C o n t i n e n t a l  c l i n i c i a n s  i s  g r e a t e r  t h a n  t h i s , a n d  
w i l l  b e  m a d e  t h e  s u b j e c t  o f  a  c o n t r a s t  i n  t a b u l a r  
f  o r m .
P o l l o c k  ( 7 0 ) ,  B e n n e t t  ( 7 1 ) ,  G e n o e s e  ( 7 2 ) ,  a n d  
M a n i c e l l i  ( 7 3 ) g a v e  o n l y  h a l f  a  c u b i c  c e n t i m e t r e  t o  
i n f a n t s ,  b u t  a d m i n i s t e r e d  a s  m u c h  a s  t w o  c u b i c  c e n t i ­
m e t r e s  t o  o l d e r  c h i l d r e n .  V o i g t  ( 7 4 )  e m p l o y e d  a  s i m i l a r  
d o s a g e  ; h e  g a v e  n o  m o r e  t h a n  t w o  c u b i c  c e n t i m e t r e s  t o  
a d u l t s .  T o w  ( 6 4 ) ,  N e w m a n  ( 6 7 ) ,  O i m i n e z  G u i n e a  ( 7 7 ) ,  s . n d  
A u d r a i n  ( 7 8 ) a l l  a p p e a r  t o  h a v e  e m p l o y e d  t h e  s a m e  d o s e  
i n  c h i l d r e n  u p  t o  s i x  m o n t h s  o f  a g e ,  f i v e  c u b i c  c e n t i ­
m e t r e s  b e i n g  s o m e t i m e s  g i v e n  t o  o l d e r  c h i l d r e n .
L e v y  a n d  F i n k e l s t e i n  ( 6 2 ) ,  u s x n ^  b y  i n t r a m u s ­
c u l a r  i n j e c t i o n  t h e i r  m i x t u r e  o f  e t h e r  a n d  o i l ,  a d o p t e d  
a.  d o s a g e  e q u i v a l e n t  t o  o n e  o r  t w o  c u b i c  c e n t i m e t r e s  o f  
a c t u e . 1  e t h e r  a c c o r d i n g  t o  a ^ e .
T h e  a b o v e - m e n t i o n e d  d o s e s  r e f e r  t o  t r e a t m e n t  b y  
i n t r a m u s c u l a r  i n j e c t i o n  o n l y .  B e f o r e  c o m m e n c i n g  t h e r a p y  
b y  m e a n s  o f  e t h e r  a n d  o i l  e n e m a t a  p e r  r e c t u m ,  t h e  a o s e  
w a s  f i x e d  a r b i t r a r i l y  a t  o n e  d r a c h m  o f  t h e  m i x t u r e  f o r  
t h e  n e a r e s t  y e a r  o f  t h e  p a t i e n t s  a g e ,  a  c h i l d  o f  o n e  
y e a r  t h u s  r e c e i v e d  h a l f  a  d r a c h m  ( l g  c . c . )  o f  a c t u a l  
e t h e r ;  e  c h i l d  o f  e i g h t  y e a r s  f o u r  d r a c h m s  ( 1 4  c . c . ) .
O n l y  M c G e e  ( 6 8 ) ,  o f  o t h e r  w o r k e r s ,  w o u l d  h a v e  s e e m e d  
t o  h a v e  u s e d  t h i s  a c t u a l  s t r e n g t h  o f  e t h e r ,  h e  u s e d  i t
i n  a l l  c a s e s  r e c o r d e d  b y  h i m .  A l l  o t h e r  o b s e r v e r s  
r e p o r t  t h e  u s e  o f  a  w e a k e r  s o l u t i o n  o f  e t n e r  i n  o l i v e  
o r  o t h e r  o i l .  T h e  s t r e n g t h  e m p l o y e d  b y  G o l d b l u m  (63) 
w a s  o n e  p a r t  o f  e t h e r  t o  s e v e n  p a r t s  o f  o i l ,  t h a t  o f  
M a s o n  ( 6 0 )  a  f o r t y  p e r  c e n t  s t r e n g t h  o f  e t n e r ,  a n a  t h a t  
o f  M u s s e r  ( 7 9 ) a  t e n  p e r  c e n t  s o l u t i o n .  M & g l i a n o  ( b o )  
i s  r e p o r t e d  t o  h a v e  u s e d  a s  a  v e h i c l e  l i q u i d  p e t r o l a t u m  
i n s t e a d  o f  o l i v e  o i l ,  t n e  p r o p o r t i o n  o f  e t n e r  b e i n g  
o n e  p a r t  i n  f i v e .
T h e  a u t h o r  i s  o f  o p i n i o n  t n a t  t h e  s t r e n g t h  
u s e d  s h o u l d  b e  t h a t  e m p l o y e d  b y  M c G e e  a n d  h i m s e l f .
H e  h a s  s e e n  n o  i l l - e f f e c t s  f r o m  i t s  u s e ,  a n a  c o n s i d e r s  
i t  t o  b e  a n  a d v a n t a g e  t h a t  t h e  v o l u m e  o f  t h e  e n e m a  
s h o u l d  b e  a s  s m a l l  a s  p o s s i b l e  ;  r e t e n t i o n  i s  t h u s  
a i d e d .
C e r t a i n  o f  t h e  c a s e s  h e r e  r e c o r d e d  b y  t n e  
a u t h o r  h a v e  b e e n  t r e a t e d  b y  t h e  u s e  o f  o l i v e  o i l  a s  
r e l a t e d ,  b u t  w i t h  o n e  m o d i f i c a t i o n  ; t h e  m i x t u r e  
w a s  e m u l s i f i e d  b y  m u c i l a g e  o f  a c a c i a .  A c c o r d i n g  t o  
t h e  d e g r e e  o f  p h a r m a c e u t i c a l  s k i l l  a t t a i n e d ,  t h e  
a m o u n t  o f  w a t e r  n e c e s s a r y  f o r  e m u l s i f i c a t i o n  w a s  
f o u n d  t o  v a r y .  I n  a l l  c a s e - r e c o r d s ,  t h e r e f o r e ,  t h e  
d o s a g e s  e m p l o y e d  a . r e  q u o t e d  i n  t e r m s  o f  t h e  e t h e r  
a n d  o i l  m i x t u r e  a l o n e ,  d u e  a l l o w a n c e  b e i n g  m a d e  a t  
t h e  t i m e  o f  a d m i n i s t r a t i o n  f o r  t h e  k n o w n  a m o u n t  
o f  m u c i l a g e  p r e s e n t .
CHAPTER TEN.
I t  i s  m a n i f e s t l y  u n f a i r  t o  a s s e s s  t h e  r e s u l t s  
a t t a i n e d  b y  a n y  c u r a t i v e  m e a s u r e  i n  a  g i v e n  s e r i e s  o f  
p a t i e n t s  w i t h o u t  k n o w i n g  a t  w h a t  s t a g e  o f  t h e  d i s e a s e  
t r e a t m e n t  w a s  c o m m e n c e d .  I t  i s  o b v i o u s  t h a t  a n y  f o r m  
o f  t r e a t m e n t  i n i t i a t e d  d u r i n g  t h e  t h i r d  o r  f o u r t h  w e e k  
o f  t h e  p a r o x y s m a l  s t a g e  w o u l d  l e a d  t o  t h e  a s s u m p t i o n  o f  
b r i l l i a n t  r e s u l t s  i n  w h o o p i n g  c o u g h .  I n  t h e  s e r i e s  u n d e r  
c o n s i d e r a t i o n ,  t h e r e f o r e ,  a l l  c a s e  r e c o r d s  a r e  s h o w n  i n  
s o m e  d e t a i l  ; n o  c a s e  w a s  t r e a t e d  w h i c h  h a d  b e e n  
w h o o p i n g  f o r  m o r e  t h a n  e i g h t  d a y s ,  w i t h  o n e  e x c e p t i o n .
I n  a n  e n d e a v o u r  t o  f o r m u l a t e  s o m e  s t a n d a r d  
w h e r e b y  t h e  d e g r e e  o f  i m p r o v e m e n t  m i g h t  b e  c o m p u t e d ,  
r e f e r e n c e  w a s  m a d e  t o  t h r e e  a u t h o r i t a t i v e  t e x t  b o o k s  
o f  m e d i c i n e  ; i t  w a s  f o u n d  t h a t  t h e  a v e r a g e  d u r a t i o n  
o f  t h e  p a r o x y s m a l  s t a g e  i n  w h o o p i n g  c o u g h  i s  n o t  l e s s  
t h a n  f o u r  w e e k s .  T h i s  m i n i m u m  h a s  b e e n  a c c e p t e d  i n  
a s s e s s i n g  t h e  p r o g r e s s  o f  a l l  p a t i e n t s .  T h e  a v e r a g e  
n u m b e r  o f  p a r o x y s m s  a p p e a r s  t o  b e  a b o u t  t w e n t y  i n  
e a c h  p e r i o d  o f  t w e n t y - f o u r  h o u r s  ; t h e  n u m b e r  o f  
p a r o x y s m s  w a s  c o u n t e d  b y  t h e  m o t h e r  i n  e a c h  c a s e ,  
a n d  i n  t h e  c a s e  r e c o r d s  t h e  t e r m  " d a i l y  p a r o x y s m s "  
m e a n s  t h e  n u m b e r  o f  t h e s e  d u r i n g  t h e  t w e n t y - f o u r  
h o u r s  i m m e d i a t e l y  p r e v i o u s . T h e r e  i s  a p p a r e n t l y  n o  
s t a n d a r d  b y  w h i c h  t h e  p r o g r e s s  o f  v o m i t i n g  i s  t o  
b e  j u d g e d  ; m o s t  t e x t  b o o k s  s e e m ,  b y  i m p l i c a t i o n  a t
l e a s t ,  t o  s u g g e s t  t h a t  i t  i s  m o r e  o r  l e s s  p r e s e n t  c u r i n g  
t n e  w h o l e  o f  t h e  p a r o x y s m a l  s t a g e .  A s  t n e  p a r o x y s m s  
l e s s e n  i n  f r e q u e n c y ,  s o  d o e s  t h e  v o m i t i n g  d i m m i s h  i n  
i n t e n s i t y  ; t h e  a u t h o r  h a s  f o u n d  t h i s  t o  b e  s o  i n  
p a t i e n t s  u n t r e a t e d  b y  e t h e r .
A s  h a s  b e e n  p r e v i o u s l y  s t a t e d ,  t h e  p a t i e n t s  
t r e a t e d  b y  e t n e r  n u m b e r e d  f o r t y - t i i r e e ,  o f  w h o m  f o u r  
w e r e  t r e a t e d  b y  t h e  i n t r a g . l u t e a l  r o u t e ,  a n d  t h i r t y - n i n e  
b y  r e c t a l  i n j e c t i o n .  O f  t n e  l a t t e r ,  t w e n t y - s i x  r e c e i v e d  
p e r  r e c t u m  t h e  s i m p l e  m i x t u r e  o f  e t h e r  a n d  o l i v e  o i l  ; 
t h i r t e e n  r e c e i v e d  t h e  e m u l s i f i e d  m i x t u r e -
T h e  i n i t i a l  b e n e f i t  o f  e t n e r  i n  f a v o u r a b l e  
c a s e s  i s  s o o n  s e e n  i n  t h e  e a r l y  c e s s a t i o n  o f  v o m i t i n g .  
T h i s  i s  e v e n  s e e n  i n  c a s e s  w h e r e  e t n e r  n a s  n o  a p p a r e n t  
e f f e c t  u p o n  t h e  d u r a t i o n  o r  u p o n  t h e  i n t e n s i t y  o f  t h e  
w n o o p . ,  i n  o n e  p a t i e n t  v o m i t i n g  c e a s e d  u p o n  t h e  s e c o n d  
c a y  o f  t r e a t m e n t  T h e  s i c k n e s s  u s u a l l y  d i s a p p e a r e d  o n  
t h e  t h i r d  o r  f o u r t h  d a y  a f t e r  a f t e r  e t h e r  t i x e r a p y  h a d  
b e e n  c o m m e n c e d ,  a n d  o n l y  i n  o n e  p a t i e n t  a i d  i t  p e r s i s t  
a f t e r  t h e  t w e l f t h  d a y .  I n  t n i s  c a s e  t r e a t m e n t  h a d  b e e n  
c o m m e n c e d  s o  s o o n  a s  t n e  n a t u r e  o f  t h e  c o u g n  w a s  
e v i d e n t .  I n  t w o  p a t i e n t s  v o m i t i n g  d i d  n o t  o c c u r  a t  a l l ,  
t r e a t m e n t  w i t h  e t n e r  h a v i n g  b e e n  c o x m u e n c e a ,  c o n t r a r y  t o  
r o u t i n e ,  b e f o r e  t h i s  p a r t i c u l a r  m e m b e r  o f  t h e  f a m i l y  
r e a c h e d  t h e  p a r o x y s m a l  s t a g e  o f  t h e  d i s e a s e .
T h e  r e l i e f  f r o x u  v o m i t i n g  w a s  c o m m o n l y  f o l l o w e d ,  
u s u a l l y  a b o u t  t h e  f o u r t h  o r  f i f t h  d a y ,  b y  a  d i s t i n c t
i m p r o v e m e n t  i n  t n e  n u m b e r  a n c t  i n  t h e  s e v e r i t y  o f  
t h e  p a r o x y s m s  ; e a c h  i n d i v i d u a l  p a r o x y s m  b e g a n  t o  b e  
l e s s  s e v e r e .  T h e  a v e r a g e  d a i l y  n u m b e r  o f  p a r o x y s m s  i s  
a b o u t  t w e n t y  ; u s u a l l y  t h e r e  i s  a f t e r  e t n e r  f i r s t  a  
d i m i n u t i o n  i n  t h e  n u m b e r  o f  t h e  p a r o x y s m s  d u r i n g  t n e  
n o u r s  w m c h  w o u i a  n o r m a l l y  b e  d e v o t e d  t o  s l e e p  .  I t  i s  
u n c o m m o n  t o  f i n d  a  s u d d e n  a n d  d r a m a t i c  d r o p  i n  t h e  
d a i l y  n u m b e r  o f  p a r o x y s m s ,  n o r  i s  t h e  a u t h o r  a b l e  t o  
r e c o r d  t h e  o c c u r r e n c e  o f  a  c u r e  i n  o n e  o r  t v / o  d a y s  
a s  h a v e  t h e  C o n t i n e n t a l  w o r k e r s .  T h e  c u s t o m a r y  
s e q u e n c e  o f  i m p r o v e m e n t  i s  h e r a l d e d  b y  t h e  d i s a p ­
p e a r a n c e  o f  t h e  s i c k n e s s ,  f o l l o w e d  b y  b e t t e r  n i g h t s ,  
a n d  f i n a l l y  b y  t n e  d e c l i n e  o f  t h e  w h o o p  a n d  t n e  
a b o l i t i o n  o f  c o u g h .  A  c u r e  i s  c o n s i d e r e d  t o  h a v e  b e e n  
e f f e c t e d  w h e n  n o t h i n g  r e m a i n s  b u t  a  v e r y  m i l d  n o n -  
p a r o x y s m a l  c o u g h .  I t  i s  a l m o s t  c o r r e c t  t o  s a y  t h a t  t h e  
t w o  m o s t  d i s t r e s s i n g  f e a t u r e s  o f  t h e  d i s e a s e  a r e  t h e  
v o m i t i n g  a n d  t h e  b r o k e n  n i g h t s .  I m p r o v e m e n t  i n  t h e s e  
i s  a l w a y s  s y n c h r o n o u s  w i t h  a  g r e a t  i m p r o v e m e n t  i n  t h e  
g e n e r a l  c o n d i t i o n  o f  t h e  p a t i e n t .
T h e  w h o o p  a n d  t h e  c o u g h  a r e  i n  f a v o u r a b l e  
c a s e s  g r e a t l y  d i m i n i s h e d  ; t h e  f o r m e r  i s  t h e  f i r s t  
t o  g o ,  l e a v i n g  a  s e v e r e  c o u g h  o f  t h e  t y p e  u s u a l l y  
f o u n d  i n  t r a c h e i t i s  o r  i n  b r o n c h i t i s .  T h e  t i m e  o f  
t h e  d i s a p p e a r a n c e  o f  o f  t h e  w h o o p  i s  o n  a b o u t  t h e  
e i g h t h  o r  t e n t h  d a y  i n  s u c c e s s f u l  c a s e s  ; t h e  c o u g h
w
p e r s i s t s  f o r  a b o u t  f i v e  d a y s  l o n g e r ,  g r a d u a l l y
d i m i n i s h i n g  i n  i n t e n s i t y . P a t i e n t s  e x h i b i t i n g  t h i s  
s t a n d a r d  o f  i m p r o v e m e n t  w e r e  c o n s i d e r e d  t o  h a v e  b e e n  
c u r e d  a s  a  r e s u l t  o f  t n e  t r e a t m e n t  ; t n o s e  i n  w h o m  
m o r e  t h a n  t h e  s l i g h t e s t  n o n - p a r o x y s m a l  c o u g h  p e r s i s t e d  
a f t e r  t h e  t w e n t y - f i r s t  d a y  w e r e  c o n s i d e r e d  t o  r a n k  a s  
f a i l u r e s .
F t h e r  t h e r a p y  w a s  n o t  p e r s i s t e d  w i t h  a f t e r  
t h e  t e n t h  o r  e l e v e n t h  d a y ,  a s  a  g e n e r a l  r u l e ,  u n l e s s  
i m p r o v e m e n t  w a s  a p p a r e n t .
R e s u l t s  i n  t n e  f o u r  c a s e s  t r e a t e d  b y  i n t r a -  
g l u t e a l  i n j e c t i o n  w e r e  u n i f o r m l y  g o o d .  I n  t w o  t h e  c o u g h  
d i s a p p e a r e d  w i t h i n  t h e  f i r s t  t e n  d a y s  ; i n  t h e  o t h e r  t w o  
p a t i e n t s  i t s  d u r a t i o n  w a s  u n d e r  t w e l v e  d a y s .  T n e  
p a t i e n t s  h a d  b e e n  w h o o p i n g  f o r  f o u r ,  f i v e ,  e i g h t ,  e n d  
t e n  d a y s  r e s p e c t i v e l y .  T h e  l a s t  p a t i e n t  h e r e  m e n t i o n e d ,  
t h e  f i r s t  o f  a l l  t o  u n d e r g o  t r e a t m e n t ,  w a s  a l s o  
s u f f e r i n g  f r o m  b r o n c h o p n e u m o n i a ,  a n d  w o u l d  n o t  h a v e  
b e e n  s e e n  b y  t h e  a u t h o r  b u t  f o r  t h e  e x i s t e n c e  o f  t h i s .
T h e  r e s u l t s  o f  t r e a t m e n t  i n  t h e s e  f o u r  
p a t i e n t s  w e r e  m o r e  t h a n  e n c o u r a g i n g  ; i n  s p i t e  o f  t h e  
f a c t  t h a t  n o  n e c r o s i s  o r  o t h e r  a c c i d e n t  h a d .  f o l l o w e d  
i n j e c t i o n ,  i t  w a s  n o t  t h o u g h t  w i s e  t o  c o n t i n u e  w i t h  
t h i s  m e t h o d  o f  t r e a t m e n t  i n  p r i v a t e  p r a c t i c e .  P e r ­
s u a s i o n  w a s  a l w a y s  n e c e s s a r y  b e f o r e  t h e  p a t i e n t s  o r  
t h e i r  p a r e n t s  c o u l d  b e  b r o u g h t  t o  c o n s e n t  t o  a  s e c o n d  
i n j e c t i o n .  O n  a c c o u n t  o f  t h e  r e a s o n s  q u o t e s ,  t h e r e f o r e ,  
n o  m o r e  t h a n  f o u r  p a t i e n t s  w e r e  t r e a t e d  i n  t n i s  w a y .
T h e  m e t h o d  h a d  a c t u a l l y  b e e n  a b a n d o n e d  a f t e r  t n e  t r e a t ­
m e n t  o f  t w o  p a t i e n t s ,  t n e  o t n e r  t w o  w e r e  t r e a t e a  
l a t e r  a t  t h e  r e q u e s t  o f  t h e i r  p a r e n t s .
T w e n t y - s i x  p a t i e n t s  w e r e  t r e a t e d  b y  m e a n s  o f  
t h e  r e c t a l  i n j e c t i o n  o f  a  s i m p l e  m i x t u r e  o f  e t n e r  a n d  
o l i v e  o i l  i n  e q u a l  p a r t s  ; t h e i r  a g e s  r a n g e d  f r o m  
f o u r  m o n t h s  t o  n i n e  y e a r s .  I n  t h e  c a s e  o f  f i v e  c h i l d r e n  
l i t t l e  o r  n o  e f f e c t  w a s  o b s e r v e d  a s  a  r e s u l t  o f  t r e a t m e n t ;  
t h i s  g r o u p  o f  f a i l u r e s  c o n t a i n s  t w o  o f  t n e  
e l d e s t  c h i l d r e n  a n d  t h r e e ,  o f  t h e  y o u n g e s t .  T h e i r  a g e s  
w e r e  f i v e  y e a r s ,  n i n e  y e a r s , f o u r  m o n t h s ,  f i f t e e n  
m o n t h s ,  a n d  s i x  m o n t h s  r e s p e c t i v e l y .  I n  n o  c a s e  w a s  
t n e r e  c o n s t a n t  r e j e c t i o n  o f  t n e  e n e m a t a .  E v e n  i n  t h e s e  
p a t i e n t s  i t  w a s  n o t i c e a b l e  t h a t  t n e  v o m i t i n g  i n  f o u r  
i n s t a n c e s  d i s a p p e a r e d  a f t e r  t h e  f o u r t h  o r  f i f t n  d a y ,  
t h e  c o u g h  b e i n g  p r o l o n g e d  f o r  f o u r  o r  f i v e  w e e k s .  T w o  
o f  t h e  p a t i e n t s  i n  w h o m  t r e a t m e n t  f a i l e d  w e r e  t h e  
■ v i c t i m s  o f  c o n v u l s i o n s  c a u s i n g  a c t u a l  u n c o n s c i o u s n e s s  
f o r  a b o u t  t w o  m i n u t e s  ; t h e  c o n v u l s i o n s  d i d  n o t  r e c u r .
I t  w a s  c o n s i d e r e d  t h a t  t e n  o f  t h e s e  
t w e n t y - s i x  p a t i e n t s  w e r e  c u r e d  o f  w h o o p i n g  c o u g h  a s  
a  d i r e c t  r e s u l t  o f  t h e  i n j e c t i o n s  o f  e t h e r  , t h e  
w h o o p  d i s a p p e a r e d  i n  f r o m  f i v e  t o  t e n  d a y s ,  t n e  c o u g h  
i n  f r o m  t e n  t o  f i f t e e n  a  a y s  .  F o u r  c m l d r e n  w e r e  
t h o u g h t  t o  b e  v e r y  m u c h  i m p r o v e d ,  t h e i r  c o u g h  h a d  d i s ­
a p p e a r e d  b y  a b o u t  t h e  e i g h t e e n t h  d a y .  E e v e x h  w e r e  a d j u d g e d  
m e r e l y  t o  b e  " i m p r o v e d "  ; a t  t h e  e n d  o f  t h r e e  w e e n s
t h e i r  c o u g h  w a s  s t i l l  p r e s e n t ,  b u t  w a s  n o n - p a r o x y s m a l
i n  c h a r a c t e r .
O f  t h i s  s e r i e s  o f  t w e n t y - s i x  p a t i e n t s ,  t w o
w e r e  s e e n  s u f f e r i n g  f r o m  b r o n c h o p n e u m o n i a ,  o n e  w i t h  
l o b u l a r  c o l l a p s e  o f  t h e  l u n g ,  o n e  w i t h  b r o n c h i t i s ,  a n a  
t w o  w i t h  c o n v u l s i o n s .  A l l  m a d e  a  g o o d  r e c o v e r y  ; t n e  
a u t h o r  a g r e e s  w i t h  t h e  v i e w s  a t t r i b u t e d  t o  S u m m e r s  ( 6 6 ) >  
a n d  t o  r r a k e  ( 8 2 ) ,  w h o  a r e  o f  o p i n i o n  t n a t  e t n e r  
t h e r a p y  i s  o f  e s p e c i a l  v a l u e  i n  t h e  t r e a t m e n t  o f  c o m ­
p l i c a t e d  w h o o p i n g  c o u g h .
I t  h a s  a l r e a d y  b e e n  s u g g e s t e d  t h a t  s o m e  
s l i g h t  p a i n  o r  d i s c o m f o r t  m a y  a r i s e  f r o m  t h e  i n j e c t i o n  
i n t o  t h e  b o w e l  o f  a  s i m p l e  m i x t u r e  o f  e t n e r  a n d  o i l  ; 
t h e  d i s c o m f o r t  i s  a l w a y s  o f  s h o r t  d u r a t i o n . w i t h  t n e  
i n t e n t i o n  o f  a v o i d i n g  t h i s  d i s c o m f o r t ,  t h e  e t h e r  a n d  
o i l  m i x t u r e  w a s  e m u l s i f i e d ,  a s  a l r e a d y  d e s c r i b e d  ; i t  
h a s  p r o v e d  e q u a l l y  e f f e c t i v e  i n  t h e  c o n t r o l  o f  
v o m i t i n g  a n d  o f  c o u g h .  I t  i s  n o t  c l a i m e d  t h a t  t h e r e  
i s  i n  t h i s  m e t h o d  a n y  a d v a n t a g e  o v e r  t h e  s i m p l e  
a d m i n i s t r a t i o n  o f  e t h e r  a n d  o i l ,  o t h e r  t h a n  t h a t  i t  
o v e r c o m e s  t h e  p e l v i c  d i s c o m f o r t  w h i c h  s o  o f t e n  e n s u e s  
a f t e r  i n t r o d u c t i o n  b y  t h e  o l d e r  m e t h o d .  T h e  a u t h o r ,  
i s  a l s o  o f  o p i n i o n  t h a t  t h e  r a t e  o f  a b s o r p t i o n  i s  
s o m e w h a t  s l o w e d ,  a n d  t h a t  e t h e r  i s  e x c r e t e d  t h r o u g h  
t h e  p u l m o n a r y  a l v e o l i  f o r  a  l o n g e r  p e r i o d  t h a n  t h a t  
o b t a i n a b l e  w h e n  e t h e r  a n d  o i l  a l o n e  a r e  a d m i n i s t e r e d .
A m o r e  p r o l o n g e d  e f f e c t  i s  t h u s  o b t a i n e d  ; g r e a t e r
c o n f i d e n c e  i s  e n g e n d e r e d  i n  t n e  j o u n g e r  ^ a t i e n t s ,  
o b v i a t i n g  t n e  s p e e d y  o c c u r r e n c e  o f  a  p a r o x y s m  w i t n  i t s  
a t t e n d a n t  r i s k s  o f  n o n - r e t e n t i o n .
T h e  " e m u l s i o n  s e r i e s "  c o n s i s t e d  o f  t h i r t e e n  
c a s e s ,  w h o s e  a g e s  r a n g e d  f r o m  t h r e e  m o n t h s  t o  n i n e  
y e a r s  ; n o n e  w e r e  c o m p l i c a t e d  b y  a n y  c t x . e r  d i s e a s e .  N i n e  
p a t i e n t s  w e r e  a d j u d g e d  c u r e d  o r  v e r y  m u c h  i m p r o v e d  ; o n e  
m e r e l y  t o  b e  " i m p r o v e d " ,  t h r e e  p a t i e n t s  d e r i v e d  n o  
o b v i o u s  b e n e f i t  f r o m  t n e  t r e a t m e n t ,  t h e i r  a g e s  w e r e  t h r e e  
m o n t h s ,  e l e v e n  m o n t h s , a n a  t w o  y e a r s  r e s p e c t i v e l y .  O f  
t h e s e  t n r e e  p a t i e n t s ,  t h e  y o u n g e s t  s u f f e r e d  f r o m  n o t h i n g  
m o r e  t h a n  a  s l i g h t  c o u g h ,  u p o n  w h i c h  t h e  e t h e r  n a d  n o  
e f f e c t .  T h e  e l d e r  t w o  c h i l d r e n  w e r e  s o o n  r e l i e v e d  o f  t h e  
m o r e  d i s t r e s s i n g  s y m p t o m s ,  b u t  t h e  c o u g h  p e r s i s t e d  u n t i l  
a b o u t  t h e  t h i r t i e t h  d a y .  T e h  e l d e s t  o f  t h e s e  t h r e e  
c h i l d r e n  a l s o  s u f f e r e d  f r o m  p h i m o s i s
T h e  d o s a g e ,  i t  w i l l  b e  r e m e m b e r e d ,  w a s  
i d e n t i c a l  w i t h  t h a t  u s e d  w h e n  e t h e r  a n d  o i l  a l o n e  
w e r e  g i v e n .  I n  a l l  c a s e s  v o m i t i n g  w a s  e a r l y  m  
a b e y a n c e  ; t n e  r e s u l t s  o b t a i n e d  w e r e  i n  e v e r y  w a y  
c o m p a r a b l e  w i t h  t h o s e  o b t a i n e d  b y  t h e  o t h e r  
m e t h o d  o f  r e c t a l  a d m i n i s t r a t i o n .
A  t a b u l a r  c o m p a r i s o n  o f  m . e  v a r i o u s  d o s e s  
u s e a  b y  o t h e r  o b s e r v e r s  w i l l  b e  f o u n d  a t  t h e  e n d  o f  
t h e  v o l u m e  (  A p p e n d i x ,  T a b l e s  1  a n d  2 . )
A u d r a i n  ( 7 6 )  h o l d s  t h e  v i e w  m a t .  e t n e r  
t h e r a p y  i s  s u c c e s s f u l  i n  a l l  c a s e s  o f  t r u e  w h o o p i n g  
c o u g h  ; h e  h a s  n e v e r  k n o w n  i t  t o  f a i l .  A p p a r e n t  
f a i l u r e ,  i n  h i s  o p i n i o n ,  i s  a l w a y s  d u e  t o  t h e  p r e s e n c e  
o f  s o m e  c o m p l i c a t i o n  o r  t o  s o m e  o t h e r  D i s e a s e  s i m u l a t i n g  
w n o o p i n g  c o u g h .
M o s t  f r e q u e n t  a m o n g  t h e  c a u s e s  o f  a  c o u g h  
s i m i l a r  t o  p e r t u s s i s  a r e  a d e n o i d  g r o w t n s  o f  t n e  n a s o ­
p h a r y n x ,  e n l a r g e m e n t  o f  t h e  l y m p h  g l a n d s  o f  t h e  
m e d i a s t i n u m ,  a n d  s p a s m o p h i l i c  p s e u d o p e r t u s s i s .  T h e  
e x i s t e n c e  o f  a d e n o i d s ,  o f  e n l a r g e d  g l a n d s ,  a n d  o f  
r i c k e t s  w a s  a l w a y s  e n q u i r e d  i n t o .  I n  n o  c a s e  w a s  
t r u e  r i c k e t s  s e e n  ; i n  o n e  p a t i e n t  a  c o n v u l s i o n  w a s  
d e s c r i b e d  w h i c h  m i g h t  h a v 6  b e e n  o f  t h e  c a r p o - p e d a l  
" t y p e .  A d e n o i d a l  e n l a r g e m e n t . w a s  f o u n o  t o  b e  p r e s e n t  
i n  t e n  o f  t n e  f o r t y  t h r e e  c a s e s  d e s c r i b e d  ; a l l  t e n  
p a t i e n t s  u n d o u b t e d l y  s u f f e r e d  f r o m  t r u e  w h o o p i n g  
c o u g h  , i t  w a s  c o n c u r r e n t l y  p r e s e n t  i n  a t  l e a s t  o n e  
o t h e r  m e m b e r  o f  t h e  f a m i l y .
T h e  a u t h o r  e x p e c t e d  t h a t  t h e  e x i s t e n c e  o f  
a d e n o i d a l  e n l a r g e m e n t  w o u l d  p r o l o n g  t h e  p e r i o d  o f  
c o u g h  o r  r e n d e r  i n e f f e c t i v e  t h e  u s u a l  a c t i o n  o f  t h e  
e t h e r .  T h i s  w a s  n o t  f o u n d  t o  b e  s o  ; n i n e  o f  t h e  
t e n  p a t i e n t s  i n  w h o m  a d e n o i d s  w e r e  f o u n d  e x e m p l i f i e d  
t n e  h i g h e s t  s t a n d a r d  o f  e t n e r  t h e r a p y .  E n l a r g e m e n t
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o f  t h e  t o n s i l s ,  t o g e t h e r  w i t h  a d e n o i d s ,  m a y  p r o o u c e  a  
c h r o n i c  c o u g h ,  b u t  t h e  w r i t e r  d o e s  n o t  t h i n k  t h a t  
s u c h  a  c o u g h  m a y  e a s i l y  b e  m i s t a k e n  f o r  t r u e  w h o o p i n g  
c o u g h  ; i t  m a y ,  h o w e v e r ,  b e  c o n f u s e d  w i t h  w h o o p i n g  
c o u g h  i r .  w h i c h  t h e  w h o o p  i s  n o t  p r e s e n t . T h e  a u t h o r  
h a s  n o t  f o u n d  s i m p l e  t o n s i l l a r  e n l a r g e m e n t  w i t h  a n  
a d e n o i d  m a s s  t o  g i v e  r i s e  t o  a  c o u g h  s u f f i c i e n t l y  
p a r o x y s m a l  t o  b e  m i s t a k e n '  f o r  t r u e  w h o o p i n g  c o u g h ,  
p r o v i d e d  t h e  p a t i e n t  i s  s e e n  d u r i n g  a  p a r o x y s m .  I t  
i s  p o s s i b l e  t h a t  a c u t e  c a t a r r h a l  i n f l a m m a t i o n  o f  t h e  
e d e n o i d s  m a y  c a u s e  a  c o u g h  w h i c h  i s  v e r y  d i f f i c u l t  
t o  d i s t i n g u i s h  f r o m  t r u e  p e r t u s s i s  ; i t  i s  i n  s u c h  
e s s e s  a s  t h e s e  t h a t  t h e  a u t h o r  w o u l d  m a k e  a  p l e a  
f o r  t h e  e a r l i e r  a p p l i c a t i o n  o f  b a c t e r i o l o g i c a l  
m e t h o d s  o f  d i a g n o s i s .
E n l a r g e m e n t  o f  e i t h e r  t h e  c e r v i c a l  o r  o f  
t h e  m e d i a s t i n a l  l y m p h  g l a n d s  h a s  b e e n  o b s e r v e d  i n  
s i x  p a t i e n t s .  F o u r  p a t i e n t s  s u f f e r e d  f r o m  e n l a r g e ­
m e n t  o f  b o t h  g r o u p s  o f  g l a n d s ,  w h i l s t  i n  t w o  p a t i e n t s  
t h e  c e r v i c a l  c h a i n s  o n l y  w e r e  a f f e c t e d . .  E t n e r  t h e r a p y  
w a s  i n e f f e c t i v e  i n  t h r e e  o f  t h e  f o u r  c a s e s  i n  w h o m  t h e  
b r o n c h i a l  g l a n d s  w e r e  a f f e c t e d .  D u r i n g  t n e  c o u r s e  o f  
t h e  w h o o p i n g  c o u g h ,  o n e  p a t i e n t  s u f f e r e d  f r o m  a c u t e
■"V
f o l l i c u l a r  t o n s i l l i t i s  o f  a  m i l d  t y p e ,  w i t h  a s s o c i a t e d  
s w e l l i n g  t h e  t h e  c e r v i c a l  g l a n d s ,  t h i s  w a s  n o t  r e g a r d e d  
a s  a  c o m p l i c a t i o n  o f  t h e  p e r t u s s i s ,  i n  t h i s  i n s t a n c e  
t h e  g l a n a s  s u b s i d e d  i n  a  f e w  d a y s .
B r o n c h i t i s  w a s  n o t  c o n s i d e r e d  t o  b e  p r e s e n t  
u n l e s s  t h e r e  c o u i a  b e  h e a r d  i n  t h e  l u n g s  a u s c u l t a t o r y  
s i g n s  o f  x a o r e  s i g n i f i c a n c e  m a t  t h e  r a l e s  u s u a l l y  
f o u n d  i n  w h o o p i n g  c o u g h .  A s e v e r e  t y p e  o f  b r o n c h i t i s  
w a s  o n l y  m e t  w i t h  i n  o n e  p a t i e n t  ; r e c o v e r y  w a s  
s a t i s f a c t o r y ,  t h e  b r o n c h i t i s  w a s  p r e s e n t  b e f o r e  t h e  
e t h e r  w a s  a d m i n i s t e r e d .
B r o n c h o p n e u m o n i a  o c c u r r e d  i n  f o u r  o f  t h e  
f o r t y - t h r e e  p a t i e n t s  t r e a t e d  ; i t  t o o  h a d  d e v e l o p e d  
b e f o r e  e t h e r  w a s  f i r s t  g i v e n .  I n  e a c h  p a t i e n t  
s u b s i d e n c e  o f  t h e  p y r e x i a  t o o k  p l a c e  b e f o r e  t h e  
e n d  o f  t h e  f i r s t  w e e k  o f  t r e a t m e n t .  I n  s p i t e  o f  
t h i s  c o m p l i c a t i o n ,  t h e  s y m p t o m s  o f  v o m i t i n g ,  w h o o p ,  
a n a  c o u g h  r e s p o n d e d  r e m a r k a b l y  w e l l  t o  t h e  a c t i o n  
o f  e t h e r .  T h e  c h i l d r e n  t h e m s e l v e s  w e r e  b r i g h t  a n d  
c o m f o r t a b l e  a f t e r  t h e  f i r s t  t w o  o r  t h r e e  d a y s  ; t h e  
a u t h o r  a g r e e s  w i t h  t h e  s t a t e m e n t s  a s c r i b e d  t o  
M a g l i a n o  ( 8 0 ) ,  a n d  t o  V a c c a r e z z a  a n d  I n d a  ( b 4 ) ,  w n o  
h a v e  p o i n t e d  o u t  t h a t  e t n e r  s e e m s  t o  m o d i f y  t n e  
b r o n c h i a l ;  s e c r e t i o n s  w h e n  r e s p i r a t o r y  c o m p l i c a t i o n s  a r e  
p r e s e n t ,  a n d  t o  h a v e  a  c a r d i a c  s t i m u l a n t  e f f e c t ,  w h i c h  
i s  o f  g r e a t  s e r v i c e  i n  t r e a t m e n t .
C a s e  3 2  i s  r e g a r d e d  a s  b e i n g  o f  i m p o r t a n c e  i n  
i l l u s t r a t i n g  w h a t  m a y  h a p p e n  i n  w h o o p i n g  c o u g h  i n  
t h e  v e r y  y o u n g .  A  c h i l d  s u f f e r i n g  f r o m  b r o n c h o ­
p n e u m o n i a  m a y  b e  s e e n  ; t h e  s p e c i f i c  n a t u r e  o f  t h e  
i n f e c t i o n  i s  u n s u s p e c t e d  u n t i l ,  d u r i n g  t h e  p e r i o d
o f  d e f e r v e s c e n c e ,  a  w n o o p  i s  h e a r d .  I n  s o m e  c a s e s  t n e  
d i a g n o s i s  m a y  b e  a i d e c  b y  t h e  f a c t  t h a t  o t h e r  m e m b e r s  
o f  t h e  f a m i l y  a r e  p a t e n t l y  s u f f e r i n g  f r o m  w h o o p i n g  
c o u g h .  I n  v e r y  y o u n g  c h i l d r e n  t h e  w h o o p  i s  o f t e n  
i n  a b e y a n c e ,  e s p e c i a l l y  i f  b r o n c h o p n e u m o n i a  b e  
p r e s e n t  ; t h e  a u t h o r  i s  c o n v i n c e d  t h a t  t h i s  c a u s e  
s h o u l d  m o r e  f r e q u e n t l y  b e  s u s p e c t e d  w n e n  b r o n c h o p n e u m o n i a  
i s  p r e s e n t  i n  a  y o u n g  c h i l d .  D u f o u r t  ( 8 5 )  h a s  o b s e r v e d  
i n s t a n c e s  o f  r a p i d  o e f e r v e s c e n c e  o c c u r r i n g  i n  p a t i e n t s  
s u f f e r i n g  f r o m  a  r e s p i r a t o r y  c o m p l i c a t i o n  o f  w h o o p i n g  
c o u g h .  H e  r e g a r d s  t h e s e  a s  b e i n g  d u e  t o  b r o n c h i t i c  
c h a n g e s  w i t h  t h e  a d d i t i o n  o f  s m a l l  m o b i l e  f o c i  o f  
c o n g e s t i o n  i n  t n e  l u n g  t i s s u e .
D r o w s i n e s s  w a s  o n l y  n o t e d  a s  a n  e f f e c t  o f  
e t h e r  t n e r a p y  i n  t h r e e  c a s e s  ; t h e  a o s e  w a s  n o t  
d i m i n i s h e d  b e c a u s e  o f  t h i s ,  t o l e r a n c e  w a s  e s t a b l i s h e d ,  
i n  t w o  t o  f o u r  d a y s .  S c h o n f e l d e r  ( 8 5 ) r e p o r t s  t h a t  
m o s t  o f  h i s  p a t i e n t s  f e l l  a s l e e p  w i t h i n  h a l f  a n .  
h o u r  a f t e r  i n j e c t i o n  ; t h e  a u t h o r  h a s  n o t  f o u n d  
t h i s  t o  b e  s o  e x c e p t  i n  t h e  y o u n g e r  p a t i e n t s .
M a g l i a n o  ( 8 0 ) i s  s a i d  t o  a d m i n i s t e r  a  a o s e  o f  e t x x e r  
s u f f i c i e n t  t o  p r o d u c e  s u p e r f i c i a l  n a r c o s i s  ; t h e  
r e s u l t s  o b t a i n e d  d o  n o t  s e e m  t o  b e  a n  i m p r o v e m e n t  
o n  t h o s e  o f  o t n e r  o b s e r v e r s ,  n o r  d o e s  t h e  m e t h o d  
c o m m e n a  i t s e l f  a s  o t h e r  t n a n  a n  e x t r e m e  e x a m p l e  
o f  p u r e l y  s y m p t o m a t i c  t r e a t m e n t .
C o n s i d e r a t i o n  r m s  a l r e a d y  b e e n  g i v e n  t o  t h e  
r a p i d  r e l i e f  a c h i e v e d  i n  t h e  r e d u c t i o n  o f  v o m i t i n g .
L o b u l a r  c o l l a p s e  o f  t h e  l u n g  w a s  m e t  w i t h  
i n  t w o  p a t i e n t s  ; i t  i s  d e s c r i b e d  a s  a  n o t  u n c o m m o n  
c o m p l i c a t i o n .  T h i s  w a s  n o t  f o l l o w e d  b y  a n y  i n f l a m m a ­
t o r y  l e s i o n  i n  t h e  a f f e c t e d  a r e a .  E m p h y s e m a  h a s  n o t  
b e e n  m e t  w i t h  i n  t h e  s e r i e s  o f  c a s e s  u n d e r  c o n s i d e r a ­
t i o n .
I t  w o u l d  a p p e a r  t h a t  e t h e r  i s  v e r y  e f f e c t i v e  
i n  t h e  t r e a t m e n t  o f  t h e  c o m p l i c a t i o n s  o f  w h o o p i n g  
c o u g h  ; i t  i s  p a r t i c u l a r l y  s o  i n  t h o s e  a f f e c t i n g  t h e  
r e s p i r a t o r y  s y s t e m .  M c G e e  ( 5 8 )  i a .  o f  t h e  o p i n i o n  t h a t  
e t h e r  p r e v e n t s  t h e  o c c u r r e n c e  o f  b r o n c h i t i s  a n d  o f  
b r o n c h o p n e u m o n i a . E s p e c i a l  i m p r o v e m e n t  o f  t h e s e  
c o m p l i c a t i o n s  h a s  b e e n  n o t e d  b y  G r a e s e r  ( 6 1 ) ,  a n d  i t  
i s  a l s o  i n t e r e s t i n g  t o  r e a d  t h a t  A u d r a i n  a n d  S c h o n -  
f e l d e r  ( 8 6 )  h a v e  c l a i m e d  g o o d  r e s u l t s  i n  t h e  t r e a t ­
m e n t  o f  b r o n c h o p n e u m o n i a  n o t  d u e  t o  w h o o p i n g  c o u g h ,  
a n d  i t s  u s e  i s  e v e n  r e p o r t e d  t o  h a v e  b e e n  e x t e n d e d  
t o  t h e  t r e a t m e n t  o f  a s t h m a  ( 8 7 )
N e r v o u s  c o m p l i c a t i o n s  d o  n o t  a p p e a r  t o  
f i g u r e  l a r g e l y  i n  t h e  r e c o r d s  o f  p a t i e n t s  t r e a t e d  
b y  e t h e r  t h e r a p y .  T h e  a u t h o r  m e t  w i t h  t h r e e  c o n ­
v u l s i o n s  i n  t h e  p a t i e n t s  t r e a t e d  b y  h i m .  O n e  o f  
t h e s e  w a s  t h o u g h t  t o  b e  o f  t e t a n i c  o r i g i n ,  t h e  
o t h e r  t w o  w e r e  p r o b a b l y  d u e  t o  t h e  a s p h y x i a  
c a u s e d  b y  p r o l o n g e d  s p a s m  o f  t h e  g l o t t i s .
Before attempting to give any i&ouiated 
s t a t e m e n t  of the results obtained, it might be well 
to consider the mode of action of ether in its 
effect upon whooping cough.
There is every evidence that the drug is 
rapidly absorbed, and that it has some effect upon 
the symptoms of pertussis. According to Cusbny (b&), 
elimination of the ether takes place very rapidly 
from the body ; if, however, a tenacious sputum be 
present, traces of ether may be detected in the 
breath twenty-four hours after administration. Such 
a sputum is present in whooping cough. Almost all the 
ether present in tne biood stream is excreted through 
the lungs ; a small amount is excreted through the 
kidneys, but is so small that it may be disregarded. 
The above description applies to the excretion of 
ether after anaesthesia ; there is no reason why any 
fundamental difference should obtain is elimination 
after other methods of administration.
It is thus apparent that the action of tne 
fcther depends upon its presence in tne blood plasma, 
or upon its excretion through the respiratory 
passages ; it acts either before or after it has 
passea through the pulmonary alveoli in the process 
oi excretion, it is unlikely that the small concen-
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tration present in the plasma if of much effect in 
subduing this intractable cough ; it is more likely 
that any action takes place after the ether reaches 
the respiratory passages, it may be, however, that 
ether acts in both ways.
Audrain himself supported the view that the 
ether vapour has a special selective action upon the 
Bordet-Gengou bacillus and upon other organisms; for 
this reason he extended the method of treatment to 
other respiratory diseases. Genoese also attributes( 7 2 ) 
any success to the direct antiseptic auction of tne 
ether vapour. This is well known to be so outside the 
body, and on the skin surface ; in view of the fact 
that ether can be inhaled for a long period without 
causing cell destruction it may well be that ether 
is able to destroy the bacteria alone by solution of 
their lipoidal envelope. &.t the time when ether is 
used in whooping cough, the bacilli are becoming less 
numerous ; the ether may thus be introduced at a very 
favourable stage in the changing bacterial aspect of 
the disease.
Apart from its narcotic properties, ether 
has some effect upon the peripheral nerves. This takes 
the form of a Descending depression and paralysis wnich 
first involves the synapses of the sensory anc recep­
tive tracts (Cushny). It is well known that curing tne 
period of induction of anaesthesia ether produces an
irritant effect upon the free sensory nerve endinhs 
of the phsrynx and larynx. As anaesthesia deepens, 
but before the stage of narcosis, sensation begins 
to be lost in these nerve endings, and tne etner 
vapour may then be inhaled without discomfort.
This seems to confirm blockage of the 
receptive paths by ether ; the afferent reflex tract 
to the medulla is thus no longer open to tne stimuli 
caused by the pellets of sputum. In this connection 
it is of interest that Halphen (83) has treated 
several cases of whooping cough in children by the pro 
duction of anaesthesia of tne superior laryngeal nerve 
thus causing blockage of the afferent path. Alcohol is 
injected into the nerve on both sides of the neck ; 
Kalphen claims success in certain cases, the paroxysms 
ceasing on the fourth or fifth day. He maintains 
that as all the sensory impulses of spasmodic cough 
pass through this nerve, blockage of these must 
produce interruption of the reflex arc. It is 
possible that we have an example of this in tne early 
cessation of vomiting which takes place when wnooping 
cough is treated with ether, even though the other 
symptoms persist.
It has been suggested to the author that 
favourable results in this form of treatment by ether 
are solely the consequence of the production of some 
degree of narcosis, it cannot be argued that there
is n_o degree of narcosis, but it would seem to be very 
slight , the author has not found that children 
readily fall asleep after injection.
Whilst it would seem certain that tne 
presence of ether in the blood stream is to some 
extent responsible in blocking the reflex paths, 
and that the ether present in the respiratory tract 
may be of service in lowering the sensibility of tne 
nerve endings, it may also be that other beneficial 
action may result from this bathing of the respira­
tory mucous membrane with a weak ether vapour . Such 
a means of medication is but the reverse of inhalation 
which is of proved service in pra.ctica.lly all forms 
of laryngeal inf lamination or irritation ; etner vapour 
may possess an especial power of penetration into the 
intercilial spaces, where it is thought the bacteria 
lie.
The concentration of etner excreted through 
the pulmonary endothelium must necessarily be weak ; 
it must not cause irritation or deatn of the alreaay 
inflamed or unduly sensitive surfaces with which it 
must come into intimate contact. That such a concen­
tration, or rather dilution, is able to give rise to 
direct bactericidal action is somewhat speculative ; 
further proof is required as to the action of etuer 
vapour on the bacilli in culture outside the body.
Such an experiment will require to be conducted with
a similar strength of ether to that obtaining in the 
exhaled air of the patient.
A child of six years eld, presuming ether 
excretion to last six hours, would during that time 
exhale about twenty thousand litres of air, in which 
are volatilised only two cubic centimetres of ether.
v/e are therefore in possession of two 
theories regarding the action of ether in whooping 
cough : the first, that it is accounted for by a 
direct antiseptic action exercises by the etner ; the 
second, that the effect is purely transient and 
sedative to the nervous system. Both theories are as 
yet equally devoid of proof.
The bactericidal theory finds support from 
the experiences of those workers who claim to have 
cured whooping cough after one, two, or three infection 
of ether, or by the administration of a general anaes­
thetic. It is extremely improbable that a sedative 
effect for many weeks could rest upon a single ad­
ministration.
The second theory gains some support from 
the experiences of those who have failed to achieve 
any good effect except by many injections, and that 
the paroxysms return if the ether is withheld before 
a certain number of injections have been given. This 
is the experience of the author.
Yet this latter premise does not explain
why the paroxysms, if ether therapy is only of transient 
effect, should disappear after about a fortnight, when 
if untreated they would persist for four or five weeks. 
The acceptance of this theor, would postulate that 
the intermission of the injections must immediately be 
followed by a return of the symptoms ; provided that a 
certain number have been given, this is usually not so.
The author finds himself unable to accept 
either theory in its entirety ; he is attracted by 
the icea that ether may succeed in breaking the vicious 
circle of inflamed mucous membrane and reflex s.rc which 
is unduly sensitive. In the present state of our 
knowledge it would seem wiser to surmise that the 
ether is able to exercise some bactericidal action , 
in the meantime the sensory impulse of cough is held 
up until the bacilli are less numerous or until the 
bactericidal action is complete.
If the ether has been administered by intra­
muscular injection, it is impossible to ignore the 
possible effect of proteotherapy from the injured 
muscle tissue ; in the case of rectal injection this 
does not occur. Proteotherapy would thus seem to 
play no role in the success of etner therapy in 
whooping cough.
The results attained by the author, when 
considered along with the equally, if not more 
favourable results claimed by other observers may 
well lead us to believe that we have m  ether a 
valuable remedy against a peculiarly repulsive disease. 
It is a remedy wnich is harmless in the doses given ; 
it seems to stand alone in aborting the serious 
respiratory complications of whooping cough. Though 
it is by no means a certain curative agent, the 
author will continue to use it to the exclusion of 
all other remedies, save possibly an expectorant 
mixture ; he is convinced that no other remedy can 
offer comparable results. In the cases of very 
young infants, ether tends to be unsuccessful in 
aborting tne disease ; it is, however, significant 
that the progress of such patients in singularly 
free from complications.
The advantages attendant upon the rectai 
method of administration are obvious ; they will 
commend themselves to a busy practitioner.
Of the forty-three patients treated by 
the author, eight received no benefit from the 
treatment, a percentage of 18.b - 46.6 per cent
were adjudged cured as a result of the treatment, 
whilst 16.3 per cent were thought to be very much 
improved. Eight further patients, or 18.5 êr cent,
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were classed as "improved". A tabular statement 
of the results achieved by the author, together 
with those claimed by other observers will be found 
in the Appendix rt the end of this volume.
It would be unfair to conclude any reference 
to therapeutic measures such as these without some 
mention of the cases of failure of ether to produce 
improvement in whooping cough. Most observers admit 
a certain proportion of unsuccessful cases ; the ratio 
is remarkably constant. Levy and Shapiro (65) found 
that only in a few cases did the paroxysms decline 
sharply in number ; tne autnor has usually found the 
decline to be gradual . Levy and Shapiro, upon whose 
incidence of necrosis the autnor has found it 
necessary to comment in a previous chapter, apparently 
did not personally administer the injections.
Kassowitz (91) enoea.voured to illustrate 
the futility of all treatment in whooping cough. He 
treated twin children who had coincidently developed 
the disease ; one child received no treatment whatever, 
tne other received apparently many forms of treatment 
in turn. Kassowitz claimed tnat at the end ox 
a given period the untreated child had made the greater 
progress towards recovery ; it is worthy.of note tnat 
the duration of the ether treatment was two days, 
consisting of only two injections, the sjnount of etner 
being two cubic centimetres.
The occurrence oi sciatic nerve paralysis has 
already been noted. Lack of a moaerate degree of 
success, at least, has in the main been ra.re.
Certain observers advise restriction in 
selecting, the type of patient to whom they would 
administer ether in whooping cough. Some, aeterred 
by the fear of necrosis, would reserve the treatment 
for infants and severe attacks of the disease. Bedo 
(52)and Bennett (71) are of this opinion ; they 
appear to have relied solely upon the method of 
intragluteal injection.
Such restrictions can only apply to this 
metnoa of administration ; the author entirely 
agrees with these dicta, but on different grounds.
He will continue to use the method of enemata of 
ether and oil per rectum, modified by émulsification. 
There can be no doubt as to the efficacy of a remedy 
which is able often to restore to complete health 
in a few days a child suffering from almost continuous 
cough and vomiting.
Whooping cough in the Unites States is a more 
mild disease than in Britain. It is therefore all 
the more to be regretted that there are available in 
British medical literature so few records of this 
method of treatment.
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r.UT'URY AND CONCLUSIONS .
(1) We have in ether a harmless remedy for 
whooping cough ; a remedy which is almost always 
palliative and often curative.
(2) Control of vomiting and of the whoop 
are early attained in favourable cases. Complications 
are readily prevented ; if already present, they 
respond most satisfactorily to treatment.Morbid 
sequelae are avoided.
(3) Treatment given during tne prodromal 
stage may abort the disease.
(4) The rectal method of administration 
should be used in all patients other than infants, in 
whom retention may be difficult. For rectal injection 
the ether should be mixed with an equal quantity of 
olive oil. Eraulsification of this is to be preferred.
(5) The dose for infants should be one cubic 
centimetre intramuscularly. For rectal injection of 
patients over the age of twelve months one drachm of 
the ether oil mixture should be given for each year of 
the child's age. vor this purpose the nearest year of
the child's age snould be taken. It is easier to 
remember one drachm for each year of age than it is 
the remember the same dosage in centimetres*
(6) Injections should be given daily.
(7) Adenoids, if present, do not seem to 
prevent cure by ether.
(8) The beneficial action of ether in whooping 
cough is partly cue to direct bactericidal action
on the bacilli of the disease, and partly by blockage 
of tne sensory receptive paths.
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NOTES OF CASES.
Case I.
With graph, Appendix, Fig. 4 ; temperature cnart,
Appendix, Fig 1.
Marion Booth. Aged 2f years , has had measles. Mo 
tonsillar not adenoid enlargement.
First seen 23.4. 26., along with sister Jessie.
History of cough for about ten cays. Temp, evg ICO A  
deg, with physical signs of light bronchopneumonia 
over lungs, with medium and faint bubbling crepita­
tions. Good deal of vomiting. Paroxysms every hour or 
more. Very frequent in night, about 40 in 24 hours.
Wakes every time she or sister coughs, has always been 
healthy chile previously, cervical glands unenlarged. 
Epidemic present locaJlly. Put to bed with bronchitis 
kettle, etc. Ether .75 c.c. intramucs. Fulse 112.
2nd day . Temp mng. 99.2 deg., pulse rate 94. Paroxysms 
so far to day 20, physical signs the same as yesterday. 
Vomiting frequent. Temp evg I01 deg. Pulse 118. Poult, 
chest. Ether reptd. 1 c.c. intramusc. Paroxysms daily 4o 
3rd day.Temp, mng. 99 deg., pulse 96. Still vomits after 
each meal. Reptd. ether 1 c.c. intramusc. Paroxysms 
daily about 25.. Had better night last night* Temp evg. 
100*6 deg., pulse rate 108.
4th day .Temp, mng. is 98.2 deg., pulse 86. Vomiting has 
been less. Physical signs m  chest improving, some 
harsh breath sounds, but no tubular breathing. Few med. 
crepitations still heard on expiration and inspiration. 
Child had good night, stopped poultice. Gave ether .75 
c.c.. Daily spasms 15 . Temp, evg 99.6 deg, pulse 108 . 
5th day.Temp, mng. 98 deg., pulse 102. Vomiting absent 
lest 24 hours. A few crepitations only, in chest..
Rept, ether .75 c.c.Temp, evg 98.8 deg., pulse 100* 
Daily paroxysms approximate 8.
6th day. Paroxysms have onlt been from 6 to 8 in the 
last 24 hours. Ptnt. had an unbroken night last night . 
Faint crepitations present, no vomiting. Repeated .75 
c.c. ether. Temp, evg 98.8 deg., pulse 94.
7th day. Patient not seen by me,paroxysms about 4 and 
temperature normal mornign and evening.
8th day .Temp, this mng. noriu&l Cough snows absence of 
whoop in one paroxysm excited by looking at fauces. 
Paroxysms about 4 last 24 hours and no vomiting. Sleep 
and a.ppetite good. Repeated ether .5 c.c.
9th day .Improvement continues, cough is very mild ana 
now' non-paroxy6mal. No vomiting, temp normal,stopped 
ether, put bed at open window.
Ilth day.Coup.h and vomiting negligible. No pyrexia and 
child able to sit out. Physical signs nearly gone.
I3th day.To go downstairs, cough negligible and child 
appears to be putting on weight.
I8th day. Completely cured. Ethereal odour has been 
present in breath every day when ether given.
Case 2.
Jessie Booth. Aged 4 years. Has had measles. No ten­
sile nor adenoids enlarged. First seen with sister 
Marion, with a history of cough for about 8 aays. A 
suspicious whoop was heard by me, and an epidemic is 
at present in the neighbourhood. No vomiting so far. 
Temperature subnormal, a few moist sounas only in 
lungs. Healthy child previously. Total daily 
paroxysms about I9 to 2C, mostly in daytime,about 
4 in night. Ether intramuscularly 1 c c., painful.
2nd day. Little change in cough. Repeated ether . 
Paroxysms about the same.
3rd day. Repeated etner, no vomiting so far to-day, 
no further development of whoop. Paroxysms about the 
sarnie night or day, total still about 20.
4th day.Temp subnormal still, child has only haa 4 
paroxysms in the last 24 hours up to this evening.
Has had some other minor cough but not paroxysmal. 
Repeated ether .75 c.c.. No physical signs lungs.
5th day. Repeated ether. Ho cough last night at all 
but had about 15 non-severe attacks yesterday. No 
physical signs chest, no vomiting, some coryza 
Evening temperature subnormal.
6tn day. No vomiting. Gave -6 c.c. of ether. Whoop 
and paroxysms almost non-existent. Cough is absent at 
night and in daytime is of a bronchial type only. No 
pyrexia.
8th day. Stopped ether, cough having almost gone.
No physical signs and no vomiting. Appetite gooa and 
child is well and healthy.
Ilth day.Mother heard slight whoop once yesterday, but 
actual cough is no worse. Gave ether .75 c.c.
I6th day.Cough practically disappeared.
3Qth day. Cougn nas been cured for about a fortnignt.
Child seen three months later when neitner she nor her 
sister showed any evidence of sequelae.
Case 3.
Jessie Husband, aged 3§ years. Has not had measles,
tonsils and adenoids slightly enlarged.
First day . Seen with marked whooping cough, history of
cough for seven days, and has not been well for a
fortnight. Vomiting is present after most meals.
Paroxysms whilst not individually very severe, are numerous, about 40 in 24 hours. Evg Temp 99.4 aeg.
Cough worst et night. Whoop quite definite, physical 
signs in chest consist almost entirely of rales 
with an area of prolonged expiration at right base 
(possibly small erea of lobular collapse from 
coughing). Some small deep cervical glands palpable. 
Treated by ether and olive oil per rectum, dr. 4 
to-day.
2nd day.Ho injection.
3rd day «Ether has persisted in breath for 24 hours, 
mother thinks. (Doubtful). Child has only vomited 
once yesterday ana not so far to-day. Paroxysms are 
about same numerically, perhaps not so severe each 
individually. Physical signs same.. Temp. 97.b aeg. 
Daily injections from now on. Repeated etner.
4th day ■ Repeated etner and oil dr.4. Vomiting was 
absent yesterday, only four paroxysms last night, 
child looks better.
5th day.Ho physical signs chest, child slept much 
better. Total paroxysms in 24 hours about 20.. To 
go out. Vomiteo. once after a heavier meal yestrday. 
Temp. 98.8 deg. evg.
6th day.Mo vomiting, had good night. Paroxysms 20- 
7th day. Paroxysms much less, only I last nignt, two 
up till noon to-day. Repeated ether, physical signs 
chest limited to prolonged expiration (suspect some 
glandular tubercle chest).
8th day. Yesterday paroxysms were much diminished and 
whoop practically disappeared. Spe.sms about 5 in 24 
hours. Ho rales chest, no vomiting during last three 
days.
IQth day. No whoop, occasional non-paroxysmal cough 
only.
I2th day. No whoop, cough as above still persists. 
Bromide given with bellsoonnE and expectorants.
I8th day. Slight cough only No physical signs chest 
other than the slightly prolonged expiration. No 
accompaniments. Weight 36 lbs 12 ozs.
30th day.Faint cough only present Glands almost 
impalpable, no physical signs anywhere.
42nd day. Gained a little weight.(2 oxs.).
No cough, no glands are palpable.
54th day. No cough whatever.
Case 4.
Baby Oates. Aged four months. Not had measles ; no 
tonsillar nor adenoid enlargement.. Weight at birth 
seven lbs?
First day. Seen with a well-developed paroxysmal cough 
and whoop, weight now being about 8-j lbs. Child is 
rather emaciated and has been sick for days, it is 
difficult to get the child to retain feeds at all. 
Spasms are very insistent and severe, one in my 
presence almost appearing as if it might prove iatal. 
Child was at once given per rectum dr. j of tne oil 
and ether mixture and put on to bellaoonnaana Siua.il 
feeds every hour or even half hour. Bail; paroxysms 
about 35.
2nd day. Repeated ether. No pyrexia, no drowsiness. 
Paroxysms 35. Vomiting less, onl., twice to-day.
3rd day.Repeated eti.er, vomiting is improving, 
Paroxysms about 25, no pyrexia, no drowsiness.
4th agy. Repeated ether, no vomiting, no pyrexia. 
Paroxysms about 25 again. No drowsiness, there have 
no acutely severe spasms such as before treatment.
5th day. Repeated ether and oil, but gave minims 40- 
Paroxysms about 25.
6th day. Repeated ether and oil, minims 40* No crowsi- 
ness, paroxysms about the same.
7th day. Repealed ether mixture, minims 40. paroxysms 
ratner less severe, but still about 25 oaily.
8th day. Repeated same dose of ether, all conditions 
about the same.
9 th day. Stopped ether , as improvement is not great. 
Paroxysms still about 25 daily.
IQth day. Not seen.
I2th day .No improvement is apparent thus far as e 
result of the ether, except perhaps, diminution of the 
vomiting, diminution in intessity of spasms and better 
nights .
2jst day. Normal course of the disease is apparently 
being run here. Doubtful retention may be cause of the 
failure, and bowels have been moved frequently, many 
times with cough.
2 months later . Good recovery, and putting on weight. 
6 months later, complete absence of sequelae.
Case 5.
Ted Pup,dale. Aged 2g- years, has had measles and has a 
good deal of tonsillar enlargement, with adenoids.
First day. Strong healthy child with definite, whoop, 
cough, and vomiting after almost each meal. No 
pyrexia in evening. Taily paroxysms about 14. Has had 
the cough for some days and whoop for 2 to 3 days, 
probably infected from otner children playing in street. 
No tuberculous glands anywhere,appetite good. Gave 
ether and olive oil dr 3 per rectum.
2nd day . Apyrexial, no vomiting. Repeated ether ana oil 
otherwise symptoms the same, paroxysms about 12 or 13. 
3rd day. Apyrexial morning. Repeated ether and oil, 
had a better night, paroxysms aggregate about 10.
4th day. Apyrexial evening. Repeated ether, no 
vomiting. Paroxysms 12 approx.. No physical signs lungs 
otherwise symptoms much the same.
bth day. Same as yesterday, repeated etner as before.
6th day.Cough about the same, repeated etner. Paroxysms 
10 to 12, otnerwise symptoms as before. No vomiting, 
no pyrexia , no physical sings.
7th day. Repeated ether, cough better last night.
Taily paroxysms 12 to 14. Mo pyrexia, always constipated 
but ether well retained.
8th day. Stopped eiher,cough about the same. Paroxysms 
ebout 10 to 12 daily.
I4th day. Cough has graaually become less paroxysmal. 
Daily spasms b to 6. Child otherwise well, has vomited 
once or twice.
2lst day. Cough negligible.
Child was quite well, a year later.
Case 6.
Dugdale, Ruth. Aged 4j years. Has had measles end has 
now enlarged tonsils ana also aoenoids.
First day. Thxs child was seen two days ago witn brother 
who has definite wnooping cough. Cough in sister's case 
was suspicious, but decided to wait until wnoop 
appeared. She is a tubercular type of child with glands 
of small shotty discreet type, on both sides of the neck. 
Pyrexial, temperature evg. being 101 deg. Pulse 118. 
Suspicious area dulness left base with crepitations on 
inspiration. Expiration prolonged and ratner bronchial. 
V.R. slightly increased. Has vomited about once daily 
so far, cough is mostly present in night. Gave ether and 
oil dr. 5 per rectum, well retained. Paroxysms about 19 
to 20 daily.
2nd day. Physical signs cleared up slightly, probably 
small area, of collapse, but there are also crepitations 
in right axillary region. Temp, mng 98.8 degg. Pulse 
102 (doubtful, child restless). Temp. evg. 100.4 aeg. 
Repeated ether and oil. Has vomited twice, whoop not so 
marked. Paroxysms 20 to 22.
3rd day. Temp, mng. 99.2 deg., physical sign6 now 
clearing up with fewer crepitations. Mo aulness either 
side now, But (?) some due to glands at left of 
vertebral column.. Breath sounds seem harsh at left base 
and in left upper lobe posteriorly. Temp. evg.100.4 aeg. 
Repeated etner and oil. Cough better to-day, spasms are 
only about 16.
4th day. Temp.rang. 98.2 deg.Ch6st clearing up. Moist ana 
coarser crepitations. No vomiting, whoop still present, 
but not so insistent. Tongue moist. Temp, evg 99.6 deg.. 
Repeated ether, daily paroxysms about 14.
5th day. Apyrexial morning and evening. Cough is much 
improved and coughing bouts are not so long. Daily 
spasms about 10* No vomiting. Repeated ether and oil.
A few crepitations, mainly left-sided.
6thday. Repeated ether. Apyrexial morning and evg. No 
vomiting, chest is clearer. Daily paroxysms 6 to 8.
7th day. Repeated ether. No pyrexia mng, evg 98.8 deg. 
Whoop negligible, paroxysms 6 to 8.
8th day.Repeated ether. No cough last night. Whooped only 
once last 24 hours, otherwise slight cough present. No 
pyrexia, Paroxysms 4 to 5.
9th day. Cough very much improved, no whoop present last 
24 hours. Stop ether. No crepitations in che6t but 
breath sounds still tend to harshness. Spasms 4 to 5.
Ilth day. Apyrexial, to get up. No whoop, no crepitations. 
Harsh sounds still present. "Spasms" about 4.
Cough subsequently disappeared in about a week 
during which it was of such a type that it was not looked 
upon as a "real cough" by the mother. Child a ¿fear later 
was much improved, but still had a few glands in neck.
Case 7.
Baby Kigginhottom. Has not had measles. Aged 2g years. 
Tonsils not enlarged, no adenoids.
First seen, when child naß had whoop for about 4 to 
5 days and had been whooping for some the whole of this 
time. Cough was present previous to that. Temp. 99.6 
deg., pulse 128. Child has'vomited about twice daily 
previously, and the catarrhal symptoms are very marked, 
eyes and lids being very suffused.. Physical signs of 
patch of pneumonia on right side only , cnilo takeä 
food readily. Fther and oil given dr. 2 per rectum. 
Temp. evg. 99.2 deg., pulse 114. Paroxysms daily 12 
t o 14.
2nd day. Repeated ether, vomiting is about the same.
One large subconjunctival haemorrhage. Breath sounds 
are harsh upon the right side, and a few further 
crepitations are present at one point. Poulticed.
Temp, evg 99.8 deg., resp'. 42. Daily spasms about 12. 
3rd day. Apyrexial morning. Repeated ether. Dhyeical 
signs chest rather improved . Resp. mng. 44, alae 
nasi moving slightly. Temp 99.4 deg evg.. Whoop still 
spasmodic, has no actual vomiting, but has retched a 
little without returning food. Ether noticeable in the 
breathSpasms 12. Ecchyuiosis other eye, under lid.
4th day'.Temperature not re.ised mng. or evg., Repeated 
ether. Respirations 36 and 38 respectively. Slept some 
hours unawakened by cough. Physical signs almost 
quiescent, only occasional crepitations heard.
5th day. Apyrexial. Respirations quiet, there are no 
physical signs in the lungs. No vomiting, only two 
spasms coughing last night. Repeated ether, whoop is 
more mild. Paroxysms about 10 daily„
6th day. Child vomited slightly twice, no physical 
signs chest., repeated the ether, whoop is absent 
from some paroxysms. Condition apyrexial.
7th day. More or less same as yesterday, has also had a 
severe attack of epistaxis .Repeatedether, paroxysms 
number about 8 to 10.
8th d a y Stopped ether, whoop is very slight, but 
cough still apt to be payoxysmal. Chest clear of signs, 
condition otherwise the same.
9th day.No vomiting last three days. Gave ether 2 c.c. 
intramuscularly, thinking cough was paroxysmal yester­
day. Spasms last 24 hours were about 5 to 6, child had 
a good night , no pyrexia present.
Ilth day. Repeated ether intramuscularly, daily spasms 
about 4 to5. No whoop nor vomiting, appetite good, 
child allowed up ; stopped ether again.
J4th day. No vomiting, daily spasms 2 to 3.
J6th day. 2 to 3 paroxysms daily.
I8th day. Child has not cougned for 24 hours..
Child was quite well about one year later.
Case 8.
Joan Tunnicliffe. Aged 9 years. Has had measles. No 
tonsillar nor adenoid enlargement.
First seen. Child had nad a bad cough for the last seven 
days and has been treated medically before whoop 
appeared to show true nature of cough. This first whoop 
appeared yesterday, and it is becoming more characteris­
tic with each coughing spasm, raroxysms were severe laht 
night. Child vomited twice to-day and nas also com­
plained of nausea at the time of practically all spasms 
of coughing. No physical signs chest. Faroxysms about 20 
daily. Child is apyrexial, respiration rate normal.
Gave ether and oil one ounce per rectum.
2nd day. Whoop more distinct and occurs now on occasion
of almost every paroxysm. Cough worst at night, there 
is no pyrexia. Repeated ether, constant nausea is
present. Child vomited twice in last 24 hours.
3rd day.Cough has now constant whoop. Child coughed 
every hour last night. Mo pyrexia, no physical signs 
of importance. Paroxysms number 20- Appetite is 
better; vomited once only during last 24 nours.
4th dayyomiting absent so far to-day. Cough about the 
same, whoop also similar to yesterdat. Paroxysms 15. 
Repeated ether. Child did not have good night.
5th day.Vomiting and nausea absent. Repeated ether, 
paroxysms 22, cough whoop and other symptoms are 
all about the same.
6th day. Whoop not quite so bad to-day. Pyrexia is 
absent and there is no vomiting. Paroxysms .about 15. 
Fther repeated, no further physical signs chest.
7th day.Whoop same as before, vomiting absent. No 
pyrexia, paroxysms number about 22 daily. Repeated 
ether.
8th day. Repeated ether, cough same as yesterday.
Daily spasms 20- Vomiting absent, better night, no 
further physical signs.
IQth day. Repeated ether, cough no better, nor is 
the whoop. Fsroxysms 22 to 24 daily. Retention of 
ether seems normal. Some slight epistaxis two days 
ago, but otherwise no complications are present.
I2th day. Stopped ether, cough no better. Spasms 20.
I6th day. Cough a little better, less whoop, but this 
seems the usual process of decline, however.
21st day. Cough rather improving
28th day. Paroxysms daily are now about 2 to 3.
37th day.Cough now negligible.
Case 9.
George Torkington. Aged 3 years. Some tonsillar ana 
adenoidal enlargement, which is not marked. May nave 
had measles. First seen witn spasmodic cough ana 
quite marked whoop. Cough is worst at night. Vomits 
three to four time6 daily. Ether and olive oil ar. 3 
per rectum. Nothing else abnormal. Paroxysms asout 26. 
2nd day. Ether has been present in breath, child has 
vomited twice. No pyrexia, nothing else of note.Repeated ether. Paroxysms about 20.
3rd day.Repeated etner, which has been markea in 
breath. Apyrexial, no cough at a.il last night.
Paroxysms about 18.
4th day. Apyrexial still. Repeated ether.
5th day.Cough very much improved, whoop only present on 
about half the number of occasions on which cnild 
coughs. Ethereal odour breath. Vomiting absent, 
paroxysms about 8. Repeated ether.
6th day. Cough is very much improved. Repeated etner. 
Paroxysms daily 5. Otherwise symptoms same.
7th day. Cough is non-paroxysmal and comes on every hour 
or so, but does not now distress child much. Repeatea 
ether. Reel paroxysms absent.
8th day.Stopped etner, cough being very m^ld ana is 
practically cured. Paroxysms consiaerea absent.
I2th day. Some return of whoop., gave another enema of 
ether.
I3th day. Repeated ether again.
I5th day. Cough ceasing again.
21st day■ No return of cough. No enlargement cervical 
glands at any time..
This child was well six months afterwerds.
Gase IG.
Baby Torkington. Aged lb months. No tonsillar nor adenoi­
dal enlargement. Has not had measles. Brother has got 
definite whooping cough.
1st day. Has cough and some whoop, have waited until this 
developed. Cough worse in night, but is then not always 
paroxysmal. Vomits after each meal, about five times 
daily. Cervical glanos unenlargea. Paroxysms number 16.
No pyrexia, although some while waiting for whoop to 
develcpe. A few rales both lungs. Mother particularly 
alarmed at what was apparently a convulsion yesterday.
Gave ether and olive oil dr. lir per rectum.
2nd day. Has whooped during most paroxysms. No pyrexia, 
no fresh signs nor symptoms. Repeated ether. Spasms 16.
3rd day. Cough not so spasmodic, no other fresh signs. 
Paroxysms about 14, vomiting improved, no pyrexia.
4th day. Cough less spasmodic still, and child not so 
cyanotic in spasms.which oo not last so long. No 
arowsiness, otherwise nothing to note. Repeated ether. 
Daily paroxysms about 12.
Sth day.Cough rather improved ana less spasmodic, wlioop 
is also lessening. No complications, repeatea ether. 
Paroxysms about 12 today also.
6th day. Cough still rather better, ana cnild is not 
whooping every time. No further vomiting.Appetite fair. 
Repeated ether, daily paroxysms about 10. 
yth day. Cough less insistent ; repeated ether. The 
paroxysms are still present, however, about 10 aaily. 
Otherwise no change.
8th day Repeated ether ; no complications thus far. 
Paroxysms about 10, whoop is not always present, but the 
number of paroxysms is about the same. Cnild otherwise 
comfortable.
9th day. Child much the same, repeated ether.Paroxysms 
about 10.IQth day.About the same as yesterday. Paroxysms 10. 
Repeated ether.
Inth day. Repeated ether, no drowsiness, cough is less 
insistent and whoop mild. Paroxysms about 10.
I2th day. Stopped ether.Paroxysms about 12, but mild.
I3th day.Not seen.
I4th day. Paroxysms still about 10 daily.
I8th day. Paroxysms gradually declining 
21st day. Paroxysms two.
28th day. Cough disappeared.
Measles followed a short time afterwards.
Case 11.
Kathleen Jackson. Aged 18 months. Has not had measles. 
Tonsils and adenoids not pathological.
First day. Seen along with brother, both having 
present both definite cough and whoop. This child has 
had whoop for 4 days. Rome conoitions are bad with only 
one living room. No pyrexia. Child is quite cheerful or 
sleeps in between spasms. Vomiting after most meals. 
Epidemic present in neighbourhood. Child well-nourished 
and looks healthy. Ether intramuscularly 1 c.c.; some
sensitiveness afterwards. Cough worst at night. Daily
paroxysms are about IC to 12.
2nd day. Cough about the same, repeated ether. Daily
paroxysms 10. Faint rhonchi heard in chest, whoop is 
rather insistent. Vomited twice, otherwise has 
retained food well. No pyrexia.
3rd day. Cough slightly improved, daily paroxysms are 
about 10 ; spasms, however, are not so prolonged and 
30 not seem to produce so much cyanosis. Mother 
agrees with this. Chest shows no physical signs. No 
pyrexia, child has vomited only once, repeated ether.
4 th day. Cough improving, complications absent, no 
ecchymosis, nor epistaxis. No vomiting; repeated 
ether. Child had excellent night. Daily paroxysms 
about 6.
5th day. Cough improving, repeated ether. Child had a 
good night. V/hoop not always present, and cyanotic 
facies is absent from most paroxysms. These number 
about 6. No vomiting ; repeated etuer.
6th day. Child not seen.
7th day. Cough almost nan-paroxysmal and no whoop is 
present, except occasionally. No vomiting, appetite is 
good.Daily paroxysms about 3, ether repeated.
9th day.Cough much improved and nearly absent.
Ilth day. Cough cured, no complications or sequelae 
so far.
Child quite well up to three months later.
Case 12.
Norman Jackson. Aged 2f years, has had measles. Is a 
mouth-breather, but tonsils and adenoids do not seem 
abnormally large.
First day. Seen along with sister with quite a definite 
cough and whoop, the latter of 5 days duration. Both 
seem to have been infected togetner. Home- conditions 
not good (see sister’s case notes). No pyrexia and 
child runs about a.nd plays quite cheerfully.. Local 
epidemic of whooping cough. Mo physical signs heard in 
chest to-day. Child is fairly healthy otherwise, and 
is well nourished. Cave ether intramuscularly 1.5 c.c., 
a good deal of pain afterwards. Cough is worst at night 
and daily paroxysms are about 15 to 16 in the 24 hours. 
2nd dRy.. Cough is about the same, repeated ether. Few 
rhonchi present chest. Daily paroxysms are about 14. 
Cough more paroxysmal and nose has bled in one spasm.. 
Temp, subnormal mng. and evg.. Vomited three times.
3rd day.Cough very convulsive ; after one spasm the 
mother described what might have been a convulsion of 
the carpo-pedal type ( child is not obviously 
ricketty). Repeated ether, 2 c.c. Paroxysms lees in 
number, about 10 ; child vomited twice.
4th day. Cough less convulsive end no vomiting in tne 
last 24 hours. Repeated 2 c.c. ether intramuscularly.
No epistaxis, child much happier. No pyrexia and is 
feeding better. Paroxysms about 6 last 24 hours.
5th day.Cough is dramatically improved and chile seems 
and looks much better (facies, etc.). Pyrexia absent, 
also physical signs chest. Repeated ether l| c.c. intra­
muscularly/. Daily paroxysms about 3.
6th day. Improvement maintained, and there is now no 
whoop apparent. No vomiting nor convulsive cough. 
Repeated ether. Paroxysms nil.
7th day. Repeated ether, improvement has been main­
tained, all other possible symptoms are still in 
subjection. Paroxysms daily 3 to 4.
8th day. Stopped ether ; improvement continues. In 
last 24 hours paroxysms have been about 3.
IQth day.Child well to outward, appearance, and cough 
has disappeared.
Three months later child was quite well and has gained 
weight
Case 13.
Mary Shepherd. Aged 3jjr years, has not had measles.
No obvious tonsil nor adenoid enlargement.
First seen. With cougn and definite whoop, and is 
having about 14 paroxysms in the 24 hours. Vomiting is 
mostly present in the morning and evening. No pyrexia, 
and no physical signs of note are present in the lungs. 
Ether and olive oil given per rectum, dr. 4.
2nd day. Cough about the same, with whoop and both were 
severe last night. Vomiting is rather worse, otherwise 
general condition unaltered.. Paroxysms number about 16, 
ether repeated.
3rd day. Repeated 1 ether, all symptoms same as yesterday. 
Paroxysms have been about 14 in the last 24 hours.
4th day. Repeated ether. Vomiting seems improved, only 
being present twice in the last 24 hours. No pyrexia, 
child had a better night ; paroxysms about 12 oaiiy.
5th day. Repeated ether. Whoop is not always present. 
Child had a good night, nothing else of xiote. Spasms 
have numbered about 10 in the last 24 nours.
6th day. Repeated ether, whoop not always present.
Child had a good night, nothing else of note. Daily 
paroxysms have nuiabered about 10.
7th day. Ether repeated, symptoms same as yesterday. 
Paroxysms number 8 to IC.
8th day ■ Whoop negligible but cougn still tends to 
be paroxysmal, spasms numbering 8 to 10. Ether 
repeated, no vomiting since fifth day.
9th day■ Whoop still almost absent ana cough is less 
paroxysmal. There are about 6 or 8 paroxysms in the 24 
hours, these are of short duration. No haemorrnages 
have so far occurred. Child otherwise well.
IQth day■ Ether stopped, cough still improved, no 
whoop present. Child otherwise well, coughs about 
6 or 7 times daily, without whooping.
I2th day. Cough negligible, no whoop, no further 
vomiting.
I5th day. Cough hes now aisappeared .
No sequelae here, up to one year later.
Case 14.
Geoffrey Hart. Aged 5 years. Has had measles. Had 
tonsils removed with guillotine about a year ago, 
no adenoids remain.
First day. Good deal of cough present with whoop. Has 
vomited about eight times yesterday. Temp. 99.2 deg. 
evg.. Administered ether and oil dr. 5 per rectum, this 
was well retained, chiid is a good patient. There are 
moist sounds present in the right lung mainly and the 
breath sounds are prolonged at right apex. Child nas 
enlarged cervical glands and is thin, bronchial glands 
possibly also enlarged. Daily paroxysms 23.
2nd day .Apyrexial rang. Temp 99.2 deg. evg.. Repeated 
ether, cough about the same. Daily paroxysms nave been 
20 -Child vomited twice yesterday and had a bad night 
from effects of cough.
3rd day. Repeated etner, cough and physical signs same. 
Vomited twice yesterday, whoop always present with cough. 
Daily paroxysms are about 20 to 25.
4th day. Repeated ether, cough much the same, likewise 
physical signs. Vomited once yesterday. Bad night, with 
a good deal of coughing. Whoop troublesome.
5th day. Cough no worse, physical signs about tne same.
No vomiting, daily paroxysms 20.
6th day. Cough has been a little allevxateo, daily 
paroxysms are 22, has not whooped each time of coughing. 
Temp, raised again to-night, 99 deg.
7th day. Cough about the same, ether repeated each day. 
Physical signs unchanged. No vomiting, whoop is again 
invariably present.. Daily spasms 22 to 25.
6th day. Temp. evg. 99.6 aeg. Whoop not so insistent. 
Cough about the same, daily paroxysms 20* Cough is bad 
at night, ether repeated, no vomiting.
9th day. Repeated ether, bymptoms very much the same, bat 
there has been no vomiting. Paroxysms more than 20.
IQth day. No real improvement. No vomiting, child is 
taking food better, whoop still present, stopped etner. 
uaily paroxysms 16 to 18.
I8th aay. cough is now aeclining a little and is 
much the same. It is suspected that bronchial glands 
may be prolonging the cougn.
28th day. cougn is still paroxysmal.
Three months later, child still occasionally subject 
to a paroxysmal cough ; he is having treatment lor 
glandular tubercle.
Case 15.
Margaret Hart. Aged 7 years. Has Had measles. No 
palpable cervical glands . Tonsils have been removed 
with guillotine ; no adenoids remain.
First seen with cough and with mild, not very con­
vulsive whoop. Vomiting about 3 or 4 times daily. 
Cough worst at nights, paroxysms about 14 in 24 
hours. Gave ether and oil dr. 7 per rectum, this w&b 
well retained.
2nd day. Repeated ether, cough about tne same. No 
pyrexia so far. Vomited once yesterae.y. Whoop is 
constantly present with the cough. Paroxysms are 
14 to 15 in the 24 hours.
3rd day.Repeated ether, cough is about the same. 
Whoop, however, is rather less insistent, vomiting 
is absent. No pyrexia.
4th day. Cough rather improved, but whoop is still 
present. Better nights last tY/o nights. Repeated 
ether. Vomiting absent, paroxysms number about 12. 
5th day. Cough no worse, had a few paroxysms without 
whoop. Repeated ether. No pyrexia, no vomiting, the 
paroxysms number II or 12.
6th day. Cough seems again improved, whoop is still 
present. Better nights last two nights. Repeateo 
ether. No vomiting. Paroxysms 10 to 12.
7th day. Gough still improved, no vomiting. Etner 
repeated. No pyrexia. Whoop is not always present 
now. Daily paroxysms 6 to 7.
8th day. Cough still improving, almost non-paroxys- 
mal now. "Paroxysms" daily 4 to 5.. Otner cough is 
still present, however, slight and unimportant.. No 
vomiting, child is brighter. Good nights now. Ether 
repeated.
9th day.Cough non-paroxysmal and no vomiting. Cough 
rather after type of tracheitis or bronchitis end 
mild. Ether stopped. Faroxysms nil.
I2th day. Mild bronchial cough, no paroxysms.
Child was well six months afterwards.
Case 16.
John Qllerenshaw. Aged 5 years. No tonsillar nor 
adenoid enlargement. Had measles some time ago.
First seen. With cough and whoop contracted at school 
and baby now has prodromata developing. This child's 
cough is worse at night, when it is more paroxysmal. 
Vomiting present after breakfast, and also usually 
on first coughing after going to bad at night. No 
pyrexia. Daily paroxysms are about 15. Thin, ratner 
anaemic, and pinched-looking child, with some small 
discreet shctty glands in the posterior triangle of 
the nack, especially on the left side. No sputum, 
but a few rales heard in chest. Gave ether and 
olive oil per rectum dr. 5.
2nd day. Repeated ether, cough ratner improved perhaps 
but much about the seme.. No further pnysical signs 
chest. Daily paroxysms about 15.
3rd day. Repeated etner. Cough rather improved and 
whoop is not so noticeable. Symptoms otherwise as 
before. Daily paroxysms about 12.
4th day. Repeated ether, whoop seems to be lessening. 
No pyrexia, paroxysms about II to 12.
5th day. Repeated ether. Vomiting almost absent, 
and is mild. Paroxysms number about IC daily.
6th day.Repeated ether, paroxysms are about 5 daily. 
7th day. Repeated ether. Paroxysms very dramatically 
reduced yesterday and to-day are again only h to 5 
in the 24 hours. Last night no cough whatsoever.
V omiting absent.
8th day. Improvement continued, repeated ether.
Daily paroxysms 3 to 4.
TOth day.Is noy* no paroxvsme.1 cough, nor any whooop. 
Stopped ether.
I4th day.Cough entirely absent.
Six months leter, cervical glands are still present, 
treatment has been rather neglected.
Case 17.
Baby Ollerenshaw. Aged 6 months. Not had measles.
No tonsillar nor adenoid enlargement. Weight not 
accurately known.
First day. Brotner in house with whooping cough, 
but have waited in this case for prodromate to 
materialise to paroxysmal stage before giving ether .
Mild whoop was first heard to-day and ether and olive 
oil was given per rectum, dose minims 45.. Many rales 
and moist sounds heard in lungs, all over. Child is 
coughing a good deal .Temp. evg. 99.8 deg.. Breatning 
not hurried. Paroxysms (real) about 8 in the 24 hours. 
Vomited once yesterday.
2nd day■ Repeated ether same dose, child has not been 
drowsy, but has vomited ail feeds to-day.. Chest full 
of moist sounds and some bronchitis is present. Temp, 
mng. 98.8 deg., evg 100-6 deg. Respirations a little 
hurried (40 per minute). Paroxysms number about 16.
3rd, day. whoop not quite so insistent. Temp. mng.
99 deg., evg. 99.4 deg.. Paroxysms number 14. Ether 
repeated, retention is good. Chest condition seems less 
acute to-day. Vomiting possibly better, food is being 
given in small amounts.
4th day.Temp mng 98.4 deg, evg. 99.2 deg... Repeaxeu 
ether, respiration rate now not abnormal, lungs are 
clearing. Chxld had a goon night. Vomited twice last 
24 hours.. Cough seems less convulsive to-day and 
paroxysms numbered about 12.
5th day. Whoop still invariably present with each 
paroxysm, but chest much clearer. Paroxysms were about 
16 in number. Child has vomited three times.
6th day. Chest condition improved, respirations not 
embarassed, whoop still present. Repeated ether, giving 
dr. 1. Spasms numbered 18. Temp .evg .98.6 deg, rang. 98.2. 
deg..
7th day. Repeated ether dr. 1, Respiratory symptoms are 
quiescent. Paroxysms 15. Temp mng.97.8 deg., evg. 98.
8th day. Vomited only once yesterday. Paroxysms are more 
mild, daily about 14. Child still whooping, chest con­
dition is quiescent.. Whoop rather more mild. Temp mng.
98.2 deg., evg 98.6 deg.. Repeated ether.
9th day. Repeated ether. Both temperatures subnormal. 
Paroxysms 12 to 14 in number, cough much the same to-day. 
IQth day. No improvement in cough, stopped ether.
I2th day.Child still cougning and whooping. Try benzyl 
benzoate.
26th day.Cough is only just clearing up, child being 
well, but ether seems to have made no difference, The 
patient is still whooping now and again ; the chest is 
clear of physical signs.
Case 18.
Kathleen Howarth. Mo tonsils nor adenoids. Agea 4^ years. 
Has had measles, not recently.
First seen with cough and suspicious whoop; had had 
proaromal catarrh for some days, and has been exposed 
to virulent infection at school. No pyrexia. Temp, 
evg 98.2 deg . Cervical glands unenlarged. Cough is 
worst at night. Etner and olive oil dr. 4 per rectum. 
Retention was bad. Daily paroxysms numbered 22.
2nd day .7/hoop definitely heard, cough spasmodic and 
patient vomited to-day. Temp. mng. 98.6 deg., evg.
99.2 deg.. Appetite good, and has slept well but for 
cough. Repeated ether and oil, same dose. Odor present 
in breath. Daily paroxysms about 20.
3rd de.y. Cough developing somewhat. Temp, mng. 98 aeg., 
evg. 99 aeg.. Vomited once last night ana tnrice to­
day. Daily paroxysms about 20. Repeateo ether.
4th day. Cough about the same. Temp. 98.2 and 98.6 
deg mng. and evg. respectively. Had better night. 
Pâ roxysras were not exceprtionally severe, but frequent 
vomiting present. Ether repeated. Paroxysms about 20.
5th day. Cough rather better. Temp. mng. and evg are
98.2 ana 97.8 deg. respectively. Still vomiting after 
meals. More paroxysms occur by night than by day.
Repeated ether, daily paroxysms number 18.
6th day. Temp. mng. and evg. 97.6 and 98 aeg. res­
pectively. Vomiting is fairly constant after meals.
Cough still worst at night. Repeatea ether. Child is 
losing weight. Few rales only are present in lungs.
Daily paroxysms 18 to 20.
7th day. Temp, subnormal rang, and evg.. vomiting is 
improved, but still present. Repeated etner.. Daily 
paroxysms about 15.
8th day. Repeated ether. Cough is not so severe and 
whoop rather less. Apyrexial.. Daily paroxysms 15.
9th day. Cougn improving further, no physical signs 
present in lungs. Apyrexial. .tether repeated. Daily 
paroxysms about i2.
luth day. Cough again improved, vomiting less,
repeated ether. Daily paroxysms 12.
lpth day. Stoppea etner here. Cougn markedly 
diminished in intensity, no vauitmg yesterday. Daily 
paroxysms aoout 8.
I3th day. Cough aoout the same as two days ago, child
well otherwise, paroxysms b to e oaily.
17 th day. oougn has uisappearea except very occa­
sionally. Slight whoop, wno.cn is not always neara.
No sequelae are present. No enlarged glands neck or 
elsewhere.
Patient was quite well e month after first cough. Mo 
sequelae up to 2 years afterwards. Child nervous and 
apt to cry, retention in the earlier aays was not 
good.
Case T9.
Alice Howarth. Aged 3^ years, Tonsillar tissues nor­
mal, no adenoids. Mot had measles, and has exhibited 
particular resistance to a definite and recent 
measles infection (infected nurse in same room).
First seen with cough and prodromate of what was 
known to be whooping cough. Flder sister definitely 
diagnosed as pertussis, from whom contracted. No 
vomitus as yet, no pyrexia, cervical glands unen­
larged. Cough worse daytime., no whoop has yet 
developed. Fther and oil dr. 3-j per rectum.
2nd day. Whoop definitely heara and cough is more epaSuTOTtc. mo voudting so far. Apyrexial. Fair
appetite, child slept well but for cough. Repeatea 
ether ; odour has been present in breath markedly.
Daily paroxysms about 22.
3rd day.Cough developing, tempera.ture subnormal 
mng. and evg.. Appetite fair. Vomited last night IC 
p.m. once only. Now whooping, repeated ether. Daily 
paroxysms number 20 to 25. A few rales present lung6. 
4th day.Cough about the same, apyrexial- Vomited 
several times.. Repeated ether. Paroxysms are now» 
about 20 daily and are severe and distressing.
5 th day .Repeated ether. Temp subnormal mng. and evg.. 
Gough same as yesterday, no further physical signs. 
Daily paroxysms about 20.
6th day. Apyrexia.1 - Cough has been very distressing 
and tx.ere is an area, of (?) collapse in the right 
lung in midaxillary line over 4th rib. Repeated 
ether, patient kept to bed. Paroxysms daily 24.
7th day.Repeated ether. Lobular collapse appear 
definite in area mentioned, also in another area 
at base of right lung. These are causing no real 
symptoms.. Temp. mng. subnormal, evg. 99.2 deg.. 
Repeated ether dr. 5.. Vomited twice, but whoop is 
not so insistent. Daily paroxysms about 20 to 24.
8th day. No vomiting yesterday, appetite improved, 
cough less insistent Daily paroxysms 20* Temp, 
mng 98.4 deg., evg. 99 deg.. Repeated ether.
9th day.Cough about same, repeated ether. Breath 
sounds clearer over collapsed areas, no crepita­
tions. Daily paroxysms about 2C•
IQth day. Cough lessening, repeated ether.
I1th day.Had one bad coughing attack lest night and 
vomited, cough is otherwise improved. No other vomiting 
Repeated ether.. Daily paroxysms 10.
I2th day. Stopped ether, no vomiting. Daily'' spasms 
about 12, lung expanded at areas mentioned.
I4th day. Good nights, vomiting gone, whoop almost 
gone. Daily paroxysms about 4.
J9th aay.Cough almost gone, v e r y slight indeed. No 
cervical adenitis and no sequelae.
Tonsils and adenoids removed later, at age 5, owing to 
great enlargement.
Case 20*
Barbara. Howarth. Aged 3j| years. Mot had measles, and 
has exhibited same recent resistance as twin sister, 
notes in Case 19. Mo tonsillar nor adenoid enlargement. 
First seen, with cough and suspicious whoop, nas had 
prodromal catarrh for some days. Has vomited once. No 
pyrexia, no cervical adenitis. Cough worse daytime.
Cave etner and olive oil dr. 3̂  per rectum.
2nd day• Temp. mng. 97.4 deg., evg. 99 deg.. No 
vomiting so far to-day, but appetite poor; has had a 
bad night. Ether odour noticeable breath, has had 
dose of ether repeated. Rales are present in lungs.
Daily paroxysms are about 30-
3rd day.Cough still aeveioping, vomited twice last 
night ana is whooping badly. Repeated ether. Temp, 
subnormal mng., 98.8 oeg. evg.. Paroxysms 2b.
4th day. Cough about the same. Morning and evening 
temperatures subnormal.. Cervical glands swollen.
Repeated ether. Cough severe and distressing.
Vomited three times, cough severe and distressing.
Daily paroxysms about 25.
5th day.Ether repeated. Apyrexial, cough about tne 
eame.. Vomiting absent, no further signs lungs.
Paroxysms about 20.
6th day Apyrexial. Cough distressing, no vomiting 
although attempts at same. Paroxysms about 20.
7th day . Ether repeated to-day. and yesterday. Gough 
rather better last night. Temp, both subnormal.
Vomiting again troublesome, whoop insistent. Daily 
paroxysme 20.
8th day.Vomiting is troublesome, appetite good. Not 
much loss of weight apparent. Repeated ether, 
apyrexial, paroxysms 18, whoop; less insistent.
9th day. Condition roughly the same.. Temp evg.
100.4 deg.. Chila complains of sore throat, right 
tonsil rather red. Repeated ether. Paroxysms 20 
TOth day.Cervical glands still present, cougn 
8.bout the same. Repeated ether. Temp. iung 98.2 aeg., 
evg 98 deg.. No vomiting Yesterdays temperature rise 
possibly due to constipation, but some mild tonsillitis 
was present.
Ijth daygough about the same, repeated ether, no vomiting 
12th day.St op ether, no vomiting, cough much better. 
Paroxysms 20, but mostly slight.
13th day. Cough gradually lessening, paroxysms about IC. 
I4th day. Condition about same as yesterday.
T8th day-Cough still lessening. Paroxysms 10.
20th day.Cough negligible, no whoop, cervical glands 
almost impalpable. Mo vomiting; good nights.
28th day. Cured now.
Great hypertrophy tonsils and adenoids lj years 
afterwards - enucleated. Child otherwise well.
Case 21.
Teddy Holman.Aged 2$ years. Not had measles. No 
obviously enlarged tonsils nor adenoids.
First seen with catarrhal proaromate of pertussis, 
in presence of definitely suggestive cough in sister 
and brother, with known exposure of the two latter 
to infection at school. Mo physical signs lungs of 
note. Temp. 98.8 deg.. Running nose, suffused eyes, 
etc . Slight cough present, no enlarges cervical glanos. 
Troubled nights, appetite unimpaired. Pertussis 
vaccine 100 millions. Fther ana olive oii ar. 3, cnild 
confined to bed. Paroxysms nil.
2ns flay. Repeatea etner and oil per rectum as before. 
Cough no worse, still non-par ox,- smal. Temp 99.8 deg. 
this evg.' Has had restless night last night.
3rd day. Better night last night, no whoop nor vomiting. 
Repeated ether, no pyrexia.
4th day♦ Temp evg 98 deg.. No whoop, and cougn is im­
proved. Repeated ether, coryzal symptoms less.
5th day. Pertussis vaccine 300 millions. Cough as yes­
terday, no whoop, no vomiting . Repeated ether, child 
had good night last night.
6th day. Cough improving ; child allowed up. Mother 
reports cough much less troublesome. No whoop yet 
developed, no vomiting. Repeated ether. Apyrexial.
7th day-Temp.normal evg.Good nignt last night, no 
whoop, no sickness so far. Repeated etner.
8th day. Cough still improving. Temp, subnormal ; no 
whoop ; repeated etner.
9th day. Cough still diminishing, chila very active 
and cheerful, stopped ether to-day. Temp. 97.2 deg. 
mng.
,11th day-Cough negligible ; pertussis vaccine 500 mils. 
15th day. Cough practically nil.
18th day . Cougaed twice only to-day.
23rd day■ Cough cured ; child well and active.
Child'constantly observed for several months afterwards 
and was thus known to be in good health.
Case 22.
Bobby Holman. Aged 5 years. Has had measles. Tonsils 
and adenoids somewhat enlarged, will probably want 
interference in future.
First day. Seen along with brother and sister as notea.
Has b similar cough to sister and also a suspicious 
whoop. Fp.roxysrae also few in night, daily number is 
about 15. No pyrexia, temp. mng. being 97.4 aeg..
Thin child with poor appetite and enlarged cervical 
glands. Possibly tubercular infection hilum lung, or 
possibly only glands. Physical signs limitea to pro­
longed expiration right apex, plus a few rales 
generally. No sputum. Pertussis vaccine 100 millions 
Ether and oil dr. 6 retained well, in emulsion form.
No vomiting, complained of slight pain after enema.
2nd day■ Repeated ether, no pyrexia, Physical signs as 
yesterday, cough about the same- Paroxysms about 20.
3rd day. Cough „ust about the same, no further develop­
ment whoop. Temp subnormal evg., appetite poor, ether 
repeated.
4th day. Cough about the same, no pyrexia ; etner 
repeated. Appetite poor and child is losing weight.
5th day. Pertussis vaccine 400 millions, repeated ether, 
gas been sick once after a meal (rather forced, I think, 
by mother) No increase cough, child had a good night. 
Whoop negligible. Temp, subnormal, paroxysms about 12.
6th day. Repeated ether, otherwise no change from yester­
day . Temp. subnormal Paroxysms 12.
7th day. Temp, subnormal, repeated ether. No whoop last 
24 hours. Paroxysms about TO, and cough still spasmodic. 
8th day. Cough same as yesterday. Temp, normal, ether 
repeated.
9th day. Temp. 98.8 deg. evg.. No whoop, no further 
vomiting. Had uninterrupted night, repeated etner.
IQth day. Temp, midday subnormal,Cougn about the same. 
Nights still good. Pertussis vaccine 600 millions, 
repeated ether. Cough still spasmodic, 10 in 24 hours.
I3th day. Repeated ether, cougn still spasmodic, but 
good nights, no whoop. Paroxysms 8.
15 th day. Cough markedly less, mother herself says 
"almost cured"."Paroxysms" 2.
T8th day. Cough negligible, non-paroxysmal, and harmless 
23rd day. Complete absence of cough.
Been one month later, glands less, no physical signs in 
lung, and gain in weight.
Improved gradually over some months.
Case 23.
Mary Holman. Agea 7 years. Has had measles. No tonsil 
nor adenold enlargement.
First seen in company with brothers (cases 21 ana 22). 
AH have coughs which nave been contracteo at school 
by the elder two children, who ha\?e commencing 
whoop, whilst youngest has a mild cough ratner 
spasmodic.. Mary's cough has more than a suggestion of 
whoop, and although she complains of nausea, sickness 
has not commenced so far. No pyrexia present, faint 
moist sounds are audible in both lungs. Paroxysms 
number about 18 of which only about 3 a.re during the 
night. Appetite poor. Ether or.o with olive oil in 
emulsion fora. Easily retained.
2nd oay. Cough same as yesterday, no further develop­
ment of the whoop. Ether repeated, no pyrexia, physical 
signs slight. Pertussis vaccine 250 millions.
3rd day. Cough as yesterday, no increase whoop. No 
pyrexia., repeated ether. Paroxysms about 18 
atn day. Cough as before, no pyrexia, paroxysms about 18. 
5th day.Cough still present but wnoop has been absent 
during the last 24- hours and cough is also less paroxys­
mal. No pyrexia, nausea present with cough, but no 
vomiting. Coughing about the same at night as at first. 
Repeated ether, vaccine 400 millions. Paroxysms 18.
6th day.Repeated ether. Apyrexial. Otherwise no change. 
Paroxysms about 18.
7th day. Temp. subnormal.Repeated ether, no whoop, but
cough is still paroxysmal.
8th day. Temp, subnormal Repeated ether, cough about the
same as yesterday.
9 th day. Temp. 98.4 o.eg evg.. No whoop and no vomiting. 
Cough about the same as regards number of spasms. Ether 
repeated.
lith day. No whoop, no vomiting, cough much less too. 
Apyrexial. Paroxysms last 24 hours stated to oe about 5 
and mother reports undisturbed night last night. Etner 
repeated. Vaccine 650 millions.
I8th aay. Cough has practically disappeared and all 
attendant symptoms also. No ether since Ilth day.
I8tn day. Cough gone ; child cured.
Case 24.
Baby Burriage. .Aged If years, not had measles ; no 
enlarged tonsils nor adenoids.
First seen, having contracted wnooping cough from 
other members of the family. Handicap of bao and 
unhealthy home conditions. This child is just 
developing a cough becoming spasmodic, with slight 
and faint whoop only.. No pyrexia, has vomited once 
so far. No physical signs in chest. Daily coughing 
paroxysms are about 12. Ether and oil given dr. 1-f-.
2nd day. Repeated ether, seme dose -Etnereal odour 
has been noticed in the breath. No pyrexia. Child 
coughed twice last night. Paroxysms number about 
seme as yesterday.
3rd day. Cough no's no worse, mother thinks "every­
thing about the same". Faint whoop present but not 
constantly. No vomiting, child keeps condition 
well. No physical signs lungs, paroxysms 12.
4th day.Condition about same as yesterday. Ether 
repeated, also yesterday. Paroxysms number 10 to 12. 
Violent cough so far absent.
5th day.No definite whoop so far to-day ; no vomiting;
no drowsiness. No pyrexia, appetite good, and child
seems well. Repeated ether. Paroxysms about 10-
6th day. Repeated ether, child coughed. only once last
night. Paroxysms IQ. No further whoop
7th day. Cough still improving and child had a good
night. Paroxysms number 8 to 10. Ether repeatea.
8th day. Cough very much improved and is now no 
longer spasmodic. No sequelae nor complications.
Spasms can now no longer be called so, ether stopped, 
"paroxysms" about 5.
I0th day. Cough almost non-existent, child well 
otherwise.
I5th day. Cough negligible and slight.
20th day.0 ough g one .
Later there were no sequelae up to six months. No 
cervical glands were present in this case, and there 
was no sign of rickets.
Case 25.
Ronald Burr.id.ge. Age 8 years .; doubtful whether nad 
measles or not. Tonsils somewhat simply enlarged 
with adenoids.
First seen with history of cough and whoop for three 
or four days-No physical sî ns of note in chest.
Home conditions poor, three other children affected.
Mo pyrexia. Owing to state of house and apathy of 
mother, little help can be expected in the way of 
talcing temperatures, etc.. Child is having a spasm 
about every half hour in daytime, probably about 40 
in the 24 hours, but mother is hazy as to actual 
number. Vomiting is frequent. Etner and oil given, 
one ounce per rectum, was well retained.
2nd day■ Still vomiting, but appetite is excellent.
No temperature. Ether and oil repeated. Paroxysms 
probably number about 35, but there is difficulty 
in mother remembering those of four children , and 
she is illiterate. Ethereal odour has been present 
in child's breath.
3rd day. Vomiting improved ; appetite good, ana child 
is -well in itself.. Paroxysms 30 and over. Ether was 
repeated.
4th day. Vomited only once last night. Child fairly 
well except for cough. No cervical glands palpable'.
No physcial signs lungs of note. No drowsiness so 
far. Repeated ether. Paroxysms probably about 20 
5th day. Vomiting ceased. Paroxysms about 15. Ether 
repeated.
6th'day. No vomiting. Repeat etner ana olive oil. 
Paroxysms only 4 last 24 hours plus also some minor 
cough without whoop. Child was free frosi cough all last 
night . Repeated ether.
7th day. No vomiting, repeated ether, paroxysms still 
number about 4.
8th day. Cough mostly catarrhal, no whoop, no real 
paroxysms.
IQth day. Mild catarrhal cough only, no whoop and no 
vomiting. No further ether since seventh day.
I5th day■ All symptoms cleared up.
This child was seen again two months later. There were 
no sequelae, cnest was normal, and no cervical glands 
were present.
Case 26.
Mary Burridge .Aged 5 years . Has had measles . Tonsils 
nypertrophied and adenoids present.
First seen Nov i92y. along witn three other children 
same family ; unintelligent mother, conditions Dad.
No physical signs in lungs, other than a few rhoncni.
MO pyrexia ; cough paroxysmal and distressing, vomitea 
two or three times daily after heaviest meals. Cougn 
worst at night time.has had whoop for two days. Ether 
and oil given per rectum dr. 5.
2nd day.Repeated ether, ail symptoms and condition 
about the same as yesterday.
3rd day. Vomited after-: each meal. Cough is bad at 
night but in no way worse in the aggregate, no 
pyrexia present. Repeated ether and oil. chest clear 
of physical signs, paroxysms about 15.
4th day. Vomiting is improved, but cougn still Dad at 
nignt, although no worse. Repeated etner cnd oil. whoop 
is no -worse. No physical signs of note in lungs, 
paroxysms about 12 •
5th day. All symptoms are about the same, cougn is 
mile, and is not distressing. Etner repeated, paroxysms 
number about 12.
7th day. Repeated ether, no further improvement. 
Paroxysms number about 15.
8th day. Rather better as regards intensity of cough. 
No vomiting last 24 hours, but paroxysms number just 
about the same - 15. Child, well and active.
IOth day.. Repeated etner to-day, also two days ago.
(not noted). Paroxysms number 15. Cougn very much tne 
same as before.
I2th day. Repeated ether and olive oil. Paroxysms now 
diminished, paroxysms number about 10. Stopped etner, 
after to-day.
I4th day. Cough lessening very gradually, paroxysms 
number 5 in the 24 hours. No whoop present.
I7th day. Cough much less; there were only two 
paroxysms yesterday. Some cervical glands palpable ; 
Syrup Ferri loci, given.
2lst day. Cough negligible.*2.5th" day. Cured.
Fortnight later child "caught cold" again and developed 
a respiratory catarrh.with return of whoop, this
oresStdur i ^  flVe 0I\ SiX day® • Tnere were no sequelae present up to six months later.
Case 27.
Folliet Burridge. Aged 3 years, has had measles. Tonsils 
enlarged, adenoids presenm.
First seen with history of cough, and whoop for three or 
four days , along with three others in the sane house. 
Home conditions bad, no pyrexia. Paroxysms protaoxy 
up to 35 in the 24 hours. No notable physical signs in 
lungs, vomiting is frequent, cough paroxysmal ano 
distressing, mostly at night. Gave ether and oil per 
rectum dr. 4.
2nd day. Most symptoms same as yesteraay, no drowsiness. 
Paroxysms about 30 ; repeated ether.
3rd day. Much the same; repeated ether, no further 
development. Paroxysms 25.
4th day.Vomiting is much improved last 06 hours. No 
physical signs chest of note.. Paroxysms number about 
20- Mother herself thinks cough is improving and is. 
not so distressing.
bth day. Mother reports whoop to be very much improved, 
paroxysms number about 15. Whoop as heard by me to-day 
was much less insistent than formerly, and paroxysm 
less severe. No pyrexia, no physical signs lungs. Ether 
repeated yesterday ana to-day.
6th aay. Cough and whoop are very much improved. 
Paroxysms number about 10. Whoop almost non-existent, 
but cough still spasmodic. Repeated ether.
7th aay. Conaition still improving ; no further 
symptoms. No vomiting last three days. Repeated ether. 
Paroxysms slight, in number about 10- 
8th day■ Continued improvement. Paroxysms are very 
slight, about eight in number, ana are- not distressing. 
Repeated ether.
IQth day. Gough almost gone ana is not now paroxysmal. 
Repeated ether, stop after to-day.
15th day. Cough has cleared like that of brother, but 
will require tonsils and adenoids removed later.
Some months later, child healthy and well. No palpable 
cervical glands.
Case 28.
Baby Tozer. Aged 21 months, has not had measles, 
Nasopharynx is nofrual.
First day . Child has so had good health. Seen by me 
on account of a cough with definite whoop. Occasional 
rhonchi can oe heard in the chest. Child has vomited 
once or twice ; cough is worst at night. Daily 
paroxysais total aoout 8, of whicn only about three 
only are in the daytime..First definife wnoop yester­
day. Gave etner and olive oil or. 2 per rectum.
3rd day. Mother thinks cougn is rather improved, 
child has not vomitea since last seen. He was drowsy 
after the injection, and odour was present in breath. 
Repeated ether, which was well retained, also on the 
first occa.sion. Paroxysms about 8 in numoer.
5th day.Cough is improving and mother does not tnink 
that it is so insistent. Paroxysms number about 6. 
Vomiting absent. Repeated ether, which is still 
well retained, liher bcour is present in breath for 
some nours after injection, mother thinks about 12. 
Child still p little drowsy after injection.
7tn day. Cougn is much improved. Cnilri nas been 
drowsy, but takes food well. Paroxysms number about 6. 
Repeated ether, still well retained.. Ocour still 
very noticeable in breath after injection..
9th day. Repeated ether, child is apt to be drowsy 
for about 10 hours after injection, out it is ooubted 
if this is due to ether, cough is much better and 
there is no whoop in the daytime and only twice 
last night.
lith aay. No drowsiness after the last injection . 
Cough greatly improved ana is non-paroxysm&l.
Repeated ether and oil mixture, dr 1 only.
I3th day. Gougn almost absent.
I6th day.Cough cured.
Year later, child well, no cervical glands palpable and 
no hypertrophy lymphoid tissue nasopharynx.
Case 29.
Winnie Tucker. Aged 3-g- years. Had measles at about one 
year old. Adenoids show promise of real hypertrophy 
in future, tonsils are slightly enlarged.
First day■ Seen with remainder of family, tnis case 
apparently being a concurrent infection with the baby 
and a brother. In tnis child cougn is mila. Tnere is 
no pyrexia. So far, only about 8 to 9 paroxysms in 
the 24 hours ana whoop is barely noticeable. Convulsive 
cough absent. Gave usual a ose of of ether ana oil , dr.
4 per rectum, well retained.
2na day.Cough about the same, repeatea etner.. Child 
has been mildly sick once. Repeatea etner, paroxysms 8. 
3rd day.■ Much the same as yesterday, repeated ether.
Mo vomiting, paroxysms about 8.
4th day. Repeated ether, no vomiting. Whoop no worse 
than first day. Patient is doing well and cough is 
non-convulsive. Paroxysms number 6 to 8.
5th day. Repeated ether, no vomiting. Has had no physical 
signs in lungs so far.. Apyrexial, appetite always good. 
Paroxysms number about 6 to 7.
6th da.y. Whoop almost absent, paroxysms number about 5. 
Repeated ether.
7th day.Repeated ether, child is now not whooping, nor 
v omiting. Par oxysms 5.
8th day.No whoop, no vomiting, repeatea ether. Spasms 
ab out 4 t o 5.
TOth day. Repeated etner, no whoop present.. No vomiting. 
Paroxysms 3 to 4.
12th day. No further ether given since 10th day .. No 
whoop present, and cough is very little.
I6tn day. Cougn mas disappeared and child is well.
No sequelae up to just over a year later.
Case 30.
Russell Tucner. Aged 2g years, not naa measles , 
tonsils ana nasopharynx normal. This patient is 
coughing and whooping and vomiting. Temp-evg.99.4 aeg.
No haemorrhages. Paroxysms about 20 in the 24 hours.
Nights very disturbed by the cough ana especially 
by the other children,all sleep in one room. This 
child is also awakened by the others coughing and 
seems to have extra paroxysms due to this cause.
There is vomiting of some degree at almost every 
paroxysm. Physical signs in tne lungs show the 
usual scanty rales. The cough is not quite so severe 
as the usual convulsive cyanotic type ; gave etner 
and oil dr. 3 per rectum.
2nd day■ Repeated ether, it has been noticeable in 
the breath. Paroxysms numoer about 20, cough is thus 
about the same, whoop equally 30.
3rd day. Cough a little better ana mother does not 
think individual spasms are so bad , vomiting is not 
so constant. Apyrexial, repeated ether. Paroxysms 18.
4th day. Cough still improving, vomiting not so in­
cessant. Paroxysms 14. Chest clearer. Repestea etner, 
no complications. Appetite is improved. 
bin day.Further improvement noticeable and cough is not 
so spasmodic. Each paroxysm of shorter duration.. 
Paroxysms number 12 to 14.
6th day.Cough better than yesterday, and whoop is some­
times absent from the shorter paroxysms. Paroxysms 12. 
Repeated ether. No pyrexia.
7th day. Cough still improved and whoop is only present 
in about r/bf0 of the paroxysms, which are not so con­
vulsive now. Repeated ether, which has been marked in 
breath. Vomiting absent, no complications.
8th day. Cough still lessening as regards whoop which is 
absent in about half the paroxysms. No vomiting; repeated 
etner. No pyrexia, paroxysms 12.
9th day. Repeated etner, cough much less convulsive, but 
still spasmodic, although whoop is almost absent. No 
vomiting; repeated ether . "Paroxysms"15.
TJ.th day. Repeated ether, no whoop, no vomiting.
Cervical glands unenlarged."Paroxysms" 6 to 7.
I3th day. Cougn is still improving, cough is not 
convulsive, ether discontinued.
I7th day. Cough has gradually continued to "tail off".
Is now mild and bronchial only.
2Qth day. Cough very occasional only.
Case 31.
George Tucker Aged 5 tears. Has had measles. Tonsils 
enlarged ; adenoids present.
First day . Seen witn tnree ctner children of same 
family ; this child is probably the originator of 
the infection, from school. I would not have been 
able to treat him but for the more serious illness 
of the baby. George is whooping almost incessantly 
in the daytime and has bad nights. Face very suffused 
and two sunconjunctival haemorrhages are present.
He is bright ana plays in between paroxysms. Daily 
paroxysms about 30- Gave etner and oil dr. 5, per 
rectum. No temperature shove normal, a few rhonchi 
in lungs. Vomits after each meal.
2na day. Cougn is sbout the same with persistent 
wnoop, ether repeated. No pyrexia. Vomiting, etc., 
as yesterday.
3ro day.Cough improved, no further complications nor 
haemorrhages. Vomiting not quite so easily induced. 
Every meal is not now returnee.. Paroxysms less, about 
£5 daily. Repeated ether, this seems well retained.
Face less suffused , patient apyrexial.
4th day. Cough still improving gradually, vomiting 
reduced to three times last 24 nours, repeated etner. 
Paroxysms I6 to 20 daily.
5th day. Further improvement noticeable; vomiting is 
still present but in minor degree eacn time compared 
to previously. Paroxysms about 15.. Repeated eti.er, 
tnere are so far no complications.
6th day. Cough still improving, wnoop less persistent. 
Retained breakfast well, and so far has not vomited 
to-day. Repeated ether. Whoop less persistent.
7th day. Cough oetter still, each individual paroxysm 
is lessening in severity. Whoop still seems to be 
present in each paroxysm. Repeated ether. Nothing 
else to note.
bth aay. Cough less, paroxysms do not always show 
wnoop, and are about 12 daily. Has not vomited but has 
complained of a little nausea. Almost vomited, ether 
repeated, other symptoms negligible.
9th day. Cough much less, wnoop only present on about 
50/£ of occasions. No complications, chest clear, ether 
repeated . Paroxysms about 10 daily.
IQth day.Cough and patient generally both improved. 
Paroxysms 7 to TO- Repeatea etner.
I2th day.Stopped ether, no whoop. Paroxysms 3 to 4.
I8th day. Cough has disappeared.
No sequelae up to about one year later.
Case 32.
Baby Tucker. Aged 14 months, not had measles. Tonsils 
normal, no adenoids.
First day. Seen witn tnree others sa.se family, all witn 
wnooping cough. This cnild nas a nistory of cough for 
3 to a days and has vomited but no definite wnoop so 
far. Child obviously ill, alae nasi dilated, respira­
tions 77, pulse (?) 156. Temp. 104.2 deg. A H  taken in 
evening. Fale fa.ce, hot dry skin.. Rather dehydrated.
Treated as pertussis in view of other infected children, 
and regarded as a case with as yet undeveloped wnoop.
Child takes fluids well. Chest poulticed, physical 
signs of bronchopneumonia both lungs. Etner ana oil 
dr. 1 per rectum. Steam to be inhaled.
2nd aay.Temp. 101 deg. R. 68, p. 148, ail mng. . Still 
coughing with hard cough Etner, poultice, etc., repeated. 
Child ill in evening, with frequent incontinence. Temp.
103.6 deg., R. 84, P. 154.
3rd day. Temp, mng 102.2 deg., R. 76. P. 148. Repeated 
ether, other measures continued. Child taking more 
nourishment to-day, fluids pushed, with glucose. Temp, 
evg 103.2 deg., P. 142, R. 66.
4th day. Temp, mng I01 deg. p. 132, R. 74., repeated 
etner and other measures. Chest seems clearer of crepi­
tations, cough fairly insistent, but no whoop yet.
Temp. evg. 102.2 deg., R. 70, P. 130-
5th day. Temp, mng 100 beg., R. 48. F. 126. Child seems 
much better. Repeated ether and other measures. Temp, 
evg 100-6 deg., R. 56, P. 124. Respirations seem still 
embarassed.
6th day. Temp, mng 96.6 deg.., R. 40, P. 114., Evg. 
temp. 99.2 deg., R. 42, P. 124. Repeated ether, Cough 
rather more paroxysmal and a suspicion,of a whoop is 
present but might be unsuspected if were not expected. 
Physical signs chest mostly rales now.
7th day. Temp. mng. normal ana 98.6 deg. evg. Whoopee 
to-day and was sick. Takes notice of surroundings and 
is brighter. Taken some food. Repeated etaer.
8th day. Temps, both normal, whooped with some non- 
paroxysmal coughs.
9th day. Apyrexial, Had good night. Repeated ether, 
paroxysms 5. .
IQth day.Still improving, stop ether.
Ilth day. Same as yesterday.
I2th day. Not seen. I3th day-Much the same.
I6th day. Whoop gradually dying away, and child is now
allowed up. i
2lst day.Whoop end cough disappeared and child well.
With temperature chart Appendix ,<Fig. 5
Case 33.
George Wheatley.Aged 2̂  years. Not had measles. Has no 
enlarged tonsils ; no adenoids. Requires circumcision.
First aay . Seen with a suspicious cough, but only an 
indefinite whoop. Slight sickness has been present on 
two occasions. Has been in contact with some other 
children about ten days ago ; they haa a suspicious 
cough. Coryza has been present, and there are a few 
rales to be heard in tne chest. T e m p ,  afternoon is 99 
deg.. No epidemic in locality. Cougn negligible at 
night; no cervical glands are palpable. There are about 
12 paroxysms ip the 24 hours, (jave etner ana olive oil 
dr. 21} in emulsion form. Child was very nervous and 
retention of all was doubtful.
2nd aay. Not seen, intended to give ether every second
day.
3rd day. No further increase of paroxysmal cougn, but a 
definite wnoop has been nearri. Child has vomited tnree 
times each day. Ether repeated, same dose, ana this was 
retained for fifteen minutes in my presence, and for
normal time, it was thougnt.. Etner odour was present
for some hours in breath after first dose. Paroxysms 
about 12.
5th day. Mo increase of cough nor of vomiting. Normal 
temperature. Ether repeated, is now being retained, 
odour marked in breath ; child is now able to go out. 
paroxysms about 12.
7 th day. No increase of cough, no vomiiing : repeated 
ether. Apyrexial. Ftnereal oaour is present in breath 
for about 12 hours.
9th day. Cough is remarkably constant, but cnild looks 
better. Paroxysms about 10. Repeated etner.
Ilth day.gome slight decrease of cough ana the spasms 
yesterday were only about 8. To-day, however, they 
are about 16. Repeated etner, no vomiting, wnoop is 
perhaps rather less noticeable.
I3th day. Stopped etxier here.Cough no better than two 
days ago. Paroxysms about 14.
I5th day. Cough a little less, perhaps.
I9th day. Cough may have decreased a little, paroxysms 
about 12.
25th day. Child still coughs ana whoops though not 
distressingly so. Cough did not go until about six 
weeks after onset.
No sequelae up to six montns afterwards.
Case 33.
George Wheatley.Aged 2̂  years. Not had measles. Has no 
enlarged tonsils ; no adenoias. Requires Cxrcumcision.
First day • Seen with a. suspicious cough, but only an 
indefinite whoop. Slight sickness has been present on 
two occasions. Has been in contact witn some otner 
children about ten days ago ; they hau a suspicious 
cough. Coryza has been present, and there are a few 
rales to be heard in the chest. Temp, afternoon is 99 
deg.. No epidemic in locality. Cougn negligible at 
night; no cervical glands are palpable. There are about 
12 paroxysms ip the 24 hours, c&ve etner ana olive oil 
dr. 2-jr in emulsion form. Child was very nervous and 
retention of all was doubtful.
2nd a ay. Not seen, intended to give ether every second 
day.
3rd day. No further increase of paroxysmal cough, but a 
definite whoop has been heard. Child has vomited three 
times each day. Ether repeatea, same dose, ana this was 
retained for fifteen minutes in my presence, and for 
normal time, it was thought.. Ether odour was present 
for some hours in breath after first dose. Paroxysms 
about 12.
5th day. Mo increase of cough nor of vomiting. Normal 
temperature. Ether repeated, is now being retained, 
odour marked in breath ; child is now sole to go out. 
paroxysms about 12.
7th day. No increase of cough, no vomiting : repeatea 
ether. Apyrexial. Ftuereal oaour is present in breath 
for about 12 hours.
9th day. Cough is remarkably constant, out child looks 
better. paroxysms about 10- Repeated ether.
IPth day.Some slight decrease of cough and the spasms 
yesterday were only about 8. To-day, however, they 
are about 16. Repeated etner, no vomiting, whoop is 
perhaps rather less noticeable.
I3th day. Stopped etner here.Cough no better than two 
days ago. Paroxysms about 14.
I5th day. Cougn e little less, perhaps.
I9th day. Cough may have decreased a little, paroxysms 
about 12.
25th day. Child still coughs and whoops though not 
distressingly so. Cough did not go until about six 
weeks after onset.
No sequelae up to six montns afterwards.
Case 34.
Baby Chipplm. Aged IQ months, not had measles. Tonsils 
normal, no aaenoiaal enlargement..
■irst seen. Child has definite whooping cough, has been 
wnooping for 5 or 6 days. Is getting worse and paroxysms 
are fairly severe. Child is thinend weakly, with an 
inguinal hernia. Ether and olive, oil given daily in 
emulsion form. No pyrexia, but rhonchi ana a few coarse 
crepitations may be heard in the lungs.. Respirations 
rather hurried. No pyrexia. Is vomiting 4 to b times 
aally, almost every meal being returned, tnis is the 
reason for seeking advice.. Paroxysms numoer lb to 16. 
2na day. Child is very much the same generally, no 
worse, vomiting same. No pyrexia evg.. Repeatea etner, 
dose was dr. 1., emulsion form. Paroxysms about 14- 
3rd aay. Gnild much the same, no worse. No pyrexia evg.. 
Vomitea twice Repeated ether. Paroxysms 12 to 14.
4th day. Cougn is improving ana whoop is not so spas­
modic ; the inspiratory crowing is less noisy. No 
pyrexia. No crepitations in lungs, to-day. Etner wa6 
repeated. Paroxysms about 12.
5th day. Cough is much improved and child has only had 
one minor paroxysm to-day so far, exclucxng those last 
night. Repeated etner. Paroxysms iabout 8.
6th day. Cough still improving and ether was repeated- 
Vomiting absent, no pyrexia. Paroxysms 4 to 5.
8th day. Whoop is almost, absent, repeated etner. No 
vomiting, paroxysms 3 to 4.
IQth day. Cough nearly disappeared . Minor paroxysms 
only. No vomiting, pyrexia absent-Stopped ether.
I5th day. Only an occasional minor cough. Hernia 
has been controlled by truss, and the opening has 
not been much dilated.
No complications nor sequelae.
Graph showing rate of decline of paroxysms - Appendix, Figure 3
C a s e  3 5 .
Mary White. Aged four years, not had measles. 
vjrst seen.as a thin pinched child with discreet 
enlarged glands both sides neck in posterior triangles. 
Tonsils large, but not patently septic., aoenoicis 
possibly also present. Cough has been present for 8 
to Io days and a definite whoop has now appeared.
Vomiting is not very frequent, only once or twice Gaily.
No pyrexia, no physical signs in lungs - few rales only- 
being present, marked nasal coryza, probably due to 
adenoids.. Epidemic present locally. Paroxysms are worse 
at night, 24 hours total about 14 . 6 or 7 of these are 
present in the night. Gave dr. 4 of emulsified ether 
and oil per rectum. Tnere was difficulty of introduction 
ana it was only retained for a time.
2nd day. Repeated ether, the chiia has searner slightly 
drowsy towards yesterday evening, and the ether oaour 
was present in the breath until this morning. Cough about 
the same. Paroxysms total about 14.
3rd day.Ether emulsion as before, child was drowsy again 
yesterday, and a marked ethereal odour was observed by 
myself in child's breath.. Cough improved, no vomiting. 
Paroxysms 10, of which abour 3 are in night.. A. few rales 
still present chest.
4th day. Repeated ether, drowsiness less apparent. Cough 
much less spasmodic at night, total paroxysms about 3 
and child practically free daytime. No vomiting, child 
brighter itself, and has better appetite.
5in day. Repeated ether. Ghila more tolerant and less 
drowsy. Mo vomiting, little night cough, daytime wnoop 
practically gone. Physical signs absent from chest.
6th day. No cough last night, daytime cough much less 
also. No rales, fthoop practically absent. Repeated 
ether. Paroxysms about 5.
7th day. Whoop disappeared, but there are still present 
daily about 8 "paroxysms" cough during the day, and 
2 to 3 during night. Total paroxysms II. Repeated etner. 
9th day .No whoop, no vomiting, cough paroxysms negligible 
in duration. Appetite gooa, stopped ether.
I2th day. Almost no cough, glands still present ana un­
altered. Physical signs absent from chest.
23rd day. Child cured of whooping cough, to have tonsils 
and adenoids treated later. To have glandular tubercle 
treated also. Child has been open air every day curing 
the wh ooping c ough.
Case 36.
jonn White. Aged 9 years, has had measles. Gooc 
healthy boy, no tonsils, no adenoids, no cervical 
glands.
First seen with sister and baby. has a well-marked cough 
with a definite whoop,which he has had for ten days , 
the whoop being present for ratner less. Before tnat 
catarrhal symptoms were present.. He is probably the 
cause of the household infection. Sickness is occasional 
only, after heaviest meal of day. Whoop typical. Spasms 
are so far on the increase in number, but are not trouble­
some at night, mostly being so in the aaytime, every half 
hour or' so. No pyrexia. Ether given with oil ur. 10 in 
emulsion form. Retained well, witn complaint of slight 
pain afterwards.
2nd day.No pyrexia. Ether odour has been present in the 
breath, mother states that she noticed it come on about 
two hours after the injection.. Paroxysms same as yes­
terday, on the average ; about 2b.
3rd day.Temp, subnormal, no drowsiness, no vomiting. No 
cough last night between 10 p.m. and 7 a.m. laytime 
spasms now about 2Q. Etner repeatea.
4th day. Temp, subnormal, no drowsiness, no vomiting. 
Gough about the same, but again no cough lest night. 
Paroxysms about 20-
bth day.Temp. 98.8 deg. evg. following exertion. No 
vomiting, has had one nocturnal spasm. Whoop less 
insistent. Ether repeated. Appetite better, daytime 
cough improving.
6th day■ Temp, subnormal. No vomiting, no nocturnal 
spasms. Paroxysms about lb and rather better in daytime. 
Repeatea ether.
7th day. Whoop is much less noticeable end general 
spasms improved. Paroxysms 12. No night cougn, no 
vomiting, no pyrexia. Repeated etner.
8th day.Temp, subnormal, wnoop lessening, no vomiting. 
Paroxysms about 10, all in daytime. Stopped etner.
9th day. Mother reports cough no more than an 
"ordinary bronchial cough".
I4th day. Cough very slignt and never at night. No 
vomiting.
2lst day. Cough has been absent during the last 
four days.
Case 37.
Bao,y Ahite. Aged 11 months. Not nad a.ny previous 
diseases. Nasopharynx normal.
First seen, along with both brother and sister ; this 
child has a definite cough witn whoop sufficient to 
cause cyanosis during the spasm and squinting ana some 
rigidity.. Paroxysms about 20 in 24 hours, 8 to 10 being 
during the night.. Vomiting frequent ana smaller feeds 
advised. Coryza not marked. Temp, evg 99.4 deg.. There 
are a few rales at both lung bases, no cervical glands 
are palpable. Ether and oil given ar.l, emulsified.
2nd day. Gough and the more severe symptoms same as 
yesterday. Temp. 99 deg., afternoon. Repeated ether.
3rd day. Temp 99 deg., evg... Symptoms same, repeatea 
ether.
4th day.Mother thinks cough slightly improved at night. 
Rales still present chest. Temp. 98.6 deg. evg., no 
drowsiness.. Vomiting rather less and appetite good, but 
all that can be said of the cough is that it is no worse. 
Mother thinks not quite so paroxysmal. Repeatea ether. 
bth a ay. Temp. 98.2 deg. evg.. Ethereal odour breath 
more markea than before. Only three paroxysms last night. 
Paytime cough about the same, repeatea ether. No vomiting. 
6th day.Nocturnal spasms two. Paytime cough is less 
violent but still have spasms every hour on the average. 
There is no vomiting. Temp 98 deg. evg., repeated etner.
Obvious loss of weight, no physical signs in lungs at 
time of examination.
7tn day. Gough I.S.Q. Temp. 97.6 aeg. evg.. No ether given. 
8th day. Cough about the same, temp. evg. 98.0 deg..
No vomiting, paroxysms are not too severe, one having 
occurred auring injection. No convulsions so far, and no 
sign lung collapse.. Ether not apparently having any 
curative effect.
IQth day. Cougn rather improving, four to five spasms 
daily. Child well, active, and cheerful in between 
paroxysms. Temperature subnormal. Nocturnal spasms less. 
I2th day.Cough lessening and whoop becoming negligible. 
T4th day. Gough still improved, no further vomiting.
I6th day. Whoop absent, but catarrhal cougn is present. 
2Qth day. Improving, but still coughing.
22nd day. Improving but still cougnmg. No wnoop. 
Fortnight later Mother reports occasional cough still 
present, but gain in weight.
Gase 38.
Margaret Clark. .Aged 3-g- years, not had measles. Tonsils 
suspiciously large, some adenoids present.
First seen. Well marked cough ana wnoop present, with 
presence of other wnoopxng cougn in the house. Cough 
is not very severe, but occasional vomiting after a 
heavy meal. Paroxysms daily number 18.
2na day. No pyrexia, paroxysms about the same, 16 to 18. 
Child vomited once, had a fair night. Seems well and 
happy between paroxysms. Repeated etner, same amount.
3rd day. No vomiting, cougn ratner less spasmodic, the 
paroxysms number the same, about 16. Appetite is good, 
a few rnonehi are audible chest, etner repeated.
4th day. Cough somewhat less and whoop does not occur 
with every paroxysm. No physical signs nor complications. 
Repeated etner. Paroxysms 15.
5th day. Cough is very mucn improved and is less 
paroxysmal. Paroxysms number 8. Repeated ether.
6th day. Cough still improving, repotted ether, 
paroxysms number 5 ; child whooping very little.
7th day. Not seen.
8th day. Missed ether yesterday, to-day repeated ether, 
then stop. Very little cough, and is now only mildly 
paroxysmal. "Paroxysms"are daily about 5 to 6. Wnoop 
is very mild indeed, mostly absent. No complications. 
IQtn aay. Mild catarrhal cough only.
I4tn day. Cougn negligible.
Further condxtion of child could not be followed up.
With graph showing decrease of paroxysms, Appendix,
Fig-6.
Case 3S.
Robert Clark. Tonsile enlarged, with adenoids. Aged b 
years. Has probably had measles, mother doubtful.
First seen. With well-marked cough and wnoop ana 
other whooping cough infection in the house, but 
at a later, stage., i.e., not so far aeveioped... This 
patient’s cough is fairly severe and ne is having 
about 4 attacks of vomiting aaily. No pyrexia present, 
cervical glands impalpable. No physical signs chest at 
time examined. Daily paroxysms about 22. Ether and oil 
given dr. S, emulsified. Some difficulty of retention 
and complains of some pain, in contradistinction to 
sister, who retained comfortably and successfully.
2nd day. Child apyrexial. Paroxysms number about 20- 
These are rather worse at night, vomiting same, but 
child seems happy and cheerful. Repeated ether, same 
amount. F.ther in breath, thirteen hours approximately. 
3rd day. Not much change in intensity of wnoop.. A few 
rhonchi heard chest. Vomiteo twice, and also slightly 
once more. Complains of nausea at otner times. Child 
8pyrexial, paroxysms 18.
4th day. Cough rather better, whoop only present on 
severe spasms. No vomiting, only one attack of cougn 
last night. Repeated ether, paroxysms 12. Apyrexial. 
bth aay . Cough aoout the same as yesterday, ai.so 
other symptoms. Repeated etuer. Paroxysms 12.
6th day. Cough very much improvea, has had no wnoô  
and only four spasms in the last 2̂  hours. No 
vomiting, no complications. Repeated etner.
7th day. As yesterday, no whoop. Stop etuer. Mila 
paroxysms present, number 4.
9th day. Cough almost gone.
Ilth day. No cough whatever.
Case 40.
Baby Clark. Aged 2 years, not had measles. Tonsils of 
normal size, no adenoids.
First seen with quite a well-marked cough ana whoop, 
but not very severe. Has just commenced to whoop, and 
still has symptoms of the prodromal stage. Vomited so 
far only once. Ho pyrexia, no palpable cervical glands. 
Ether and oil given, dr. 3, emulsified. Retention good. 
Paroxysms number about 6.
2nd day. Child apyrexial, no physical signs in lungs. 
Generhl condition about the same, repeated ether. 
Paroxysms about 8.
3rd day. No fresh symptoms, no vomiting. Cougn mild, 
no pyrexia, appetite is good.. Paroxysms o to o.
Repeated ether.
4th day. Repeated ether. Paroxysms 6 to 8.
Sth day. Repeated ether, cougn is no worse. Occasional 
moist bronchial sounds can be heard in lungs. No 
vomiting, whoop not troublesome. Does not whoop every 
time, ethereal odour more noticeable breath. Paroxysms 
number about 6.
6th day. Repeated ether, no whoop since yesterday. 
Paroxysms 4 to 6, cough very mild.
7th day. As yesterday, stop ether. Paroxysms 4 to 6.
8th day. Repeated ether, symptoms as yesterday. Paroxysms 
4 to 6.
TQth day.Cough negligible and is non-paroxysmal.
Ibth day.Cough very mild indeed and non-paroxysmal again. 
Mo further ether.
ISth day. No cough.
Ethereal odour has been marked in breath during all the 
time of administration.
Case 41.
Baby Tucker. ( W.J. ) Aged 14 months, not had measles. 
Nasopharynx is normal.
First day. Fairly healthy infant, good weight for age. 
Stated 27 lbs. Mo enlarged cervical glands. Has had 
prodromal signs for 8 days and now has a definite cough 
with whoop. Vomiting present after most feeds. Eyelids 
puffy ana swollen ana conjunctivae hyperaemic. Chila 
is apyrexial. Spasms are severe and sufficient to 
check nutrition on account of the retching and vomiting. 
A few moist sounds and wheezing present in both lungs. 
Cough worse in daytime. Paroxysms 17 to 20. Ether and 
oil given dr. 2 per rectum, in emulsion form, this 
was well retained
2nd day. Repeated ether. Cough if anything worse ana 
more sustained. No pyrexia. Vomiting present. Losing 
flesh. Paroxysms 20 to 22. Physical signs same.
3rd day. Repeated ether. Cough about the same as yester­
day. Paroxysms about 20-
4th day. Repeated ether, cough rather less in intensity., 
and child does not have such marked facies of pertussis. 
No vomiting, paroxysms 20, otherwise condition same.
5th day. Repeated ether, cough is vea, mucn improved 
ana several paroxysms have been without wnoop, but 
number is not lessened. Paroxysms 18.
6tn day. Repeated ether, cough still improving. Eyelids 
less swollen ana conjunctivas less hyperaemic. No sxgns 
to be made out in lungs, whoop not always present. 
Paroxysms 14.
7th day. Cough still improving, repeated ether. No 
vomiting, child apyrexial. Only whooped 4 times. 
Paroxysms 10.
Sth day. StHl improving, wnoop is occasional only, no 
vomiting. Repeated ether. Paroxysms 5 to 8.
Sth day. Repeated ether, whoop occasional only , no 
vomiting. Child looks better ana seems to De putting on 
weight again. Stopped ether.
Ixth day.Bronchial cough only, no whoop, no vomiting. 
I4th day.Mild cough only.
I7th day. Cough almost cured.
Csee 42.
John welsh. Aged 34 years, not hao measles, has no enlarged 
glands, no tonsils enlarged, no adenoids.
First day. Has had a cough for about 4 days and wnoop 
appeared yesterday. Had vomited, but not seriously, nor 
arecthe general symptoms very severe. Cough is worst at 
night. A few moist sounds are present in both lungs.
Ether and oil given per rectum dr. 4 in emulsion fora.
Mo pyrexia . Some nasal and conjunctival symptoms of 
coryza. Paroxysms about IS. No difficulty with retention. 
Child’s eyes very suffused.
2nd day. Repeated ether, cougn about tne same, paroxj sms 
number 14. No further symptoms. Vomiting about the same.
3rd day. Repeated ether. Cough and vomiting same as 
yesterday. Paroxysms 14, no further symptoms developed.
4th day. Repeated ether. Mother reports cough is less 
distressing, but number of paroxysms about same.. No 
pyrexia, no vomiting.
bth day. Repeated ether. Cough lessening and wx*oop only 
doubtful in my presence, at least.. Paroxysms about 10.
6th day. Cough lessening in severity, repeated ether. 
Paroxysms about the same in number. No physical signs 
lungs.
7th day. Paroxysms are very much less in number in last 
24 hours , about 6.. No vomiting. No complications. 
Repeated ether.
Sth day. No whoop yesterday, no vomiting, ether stopped. 
Paroxysms mild about 4 to.5.
IQth day. Cough is non-paroxysmal, appetite good.
Child cheerful, mother very relieved. No apparent loss 
of weight.
Ibth day. Completely cured.
Case 43.
Ann Welsh. .Aged 3 months. Mot had measles, no enlarged 
cervical glands. Nasopnarynz normal.
First day• Has been seen before tnis whilst treating 
brother, but as cough was only very slight, treatment 
was withheld until some wnoop appeared. Cougn is still 
slight and no vomiting present. Ho actual "chinking", 
but whoop.is definite. Mo fever, and child takes feeos 
well. Ether emulsion given dr 1.
2nd day. Repeated ether, or. 1. Has produced slignt 
drowsiness but cough is no worse. Paroxysms 6 to b. 
3rd day. Repeated ether minims 40 emulsion. General 
condition snows little change, cough no worse. No 
physical signs , no pyrexia. Paroxysms 4 to 5.
4th day■ Repeated ether, minims 40 emulsion, child 
still apt to be a little drowsy, but not markedly so 
bth day. Much the same, no drowsiness.
6th day. Repeated ether yesterday and to-day. Paroxysms 
4 to i  condition much the same.
Sth day.Much the same, looks well and is having no 
distress Repeated ether, minims 40- 
IQth day. No ether, much the same generally. 
i~6th day. Cough is graaually lessening, ana is not 
now paroxysmal or distressing. Ether aid not stem to 
nave any effect in causing decline of tne paroxysmal 
stage, but tnere was certainly no increase in tne cougn.
APPENDIX.
pig. 1. Clinical temperature chart of case of wnooping 
cough complicated by bronchopneumonia. Rapid subsidence 
of pyrexia under the influence of etner is snown.
Case 1. marion Booth.
Ai? 30
Fig 2c Graph showing rate of decline 01 leucocytes of 
the blood during whooping cough (jsourne ana Scott;- 
Reproduced from yritisn ¿/ieticai journal l'àk.ü, i , ooV.
hig . 3. (Below j Graph showing oecime of daily number 
of paroxysms in a case of whooping cough under 







Fig-4. Graph showing cedine of a&il  ̂ number of 
paroxysms in s case of whoopxng ccupn unser 
treatment by ether Case 1. Marion Booth .
Fig. b. Clinical temperature chart of case of wnooping 
cough complicated by bronchopneumonia. Rapid aefer- 
vescence is again shown coincident with treatment oy 
etner Case 32. Baby TucKer.
Fig. 60
Graph showing decline of daily number of paroxysms 
in a case cf vu*coping cougin under treatment by 
fctner. Case 0 8 . Margaret Ciarx.
TABULAft CO''PAHISDN GL DOSAGE UU5D jìY VARIOUS 
OBSERVERS .
ETHER BY INTRAMUSCULAR INJECTION.
Observer Dosage
Intervals
Amount injected, age of patient, etc..
G uinea Alternate ouys 1 c.c. up to 6 months of age
up to b c.c. for oiaer Children
T ow 1,1 ,or 3 days 1 to io c.c. accoi aing to age
Chcitiissfc Alternate cays Usnt.j.ly 2 c.c. at ail egee.
,Tewme a I  to 3 c.c. accurring to age
V r-csrezza Daily at first 2 to 2 c.c. uè core mg to age.
and Indr then ait. cays
’"oliock Alternate days Ditto, ditto.
E lg c od Daily 5 to 10 minims.
Rey (88) Alternate cays Under 3 years,2 c.c. ,  over, 3 c.c.
Reim Daily 1 c.c. vith 0-8 gru. c mg nor.
B 6 Uhfct L I ally g to i c.c. for tnree ouys
Mas on Once or twice 5 to 1 c. c.  according to age.
A udrain
0.8. j. j-y
Alternate days I to * c. c.  according to age.
Genoese Alternate aays to 2 c . c.  according to age.
Venice11i f Iternate days 1 c . c. at 1 year,  increased with age.
Levy and Daily 1 to 2 c . c . ,  according to age,in oil.
Finkelstein
Goldblum 1 or 2 days 1 to 3 c.c according to age
Milio .Alternate aays g-e .c. in very young infants.
Panayotolau Alternate days 2 c.c.,  ail oleer children.
Levy & Daily I  c.c. at a l l  ages.
Sbapiro.
Schonfelder Daily probably 1 to 2 c. c.
V oigt 2 or 3 days p io  1 c.c.. to children. 2 c.c. adults.
Table 2.
TABULAR COMPARISON OF DOSAGE USED BY VARIOUS OBSERVERS 
ETHER 3Y RECTAL ADMINISTRATION.
Observer Interval Dosage and age Strength of solution,etc..
McGee Daily pr.l for nearest 
year of age
bO/t etner in olive oil.
McGee Daily dr. 2 infants 25/o ether in olive oil.
Maglia.no Daily b to 10 c.c. 20  ̂ ether in oliv6 oil , or 
2C$. ether in Liq.jjetrolatum.
Musser Thrice
daily
10 c.c. ether in olive oil.
Mas on Every six 
hours
6 c.c. 40% ether in olive oil.
Goldblum Twice Half an ounce 12ĝ  ether in olive oil.
daily
Elgooa Daily 30 minims of actual ether, in olive oil..
RECTAL INJECTION OF ETHER : Table 3.
TABULAR STATEMENT OF RESULTS OF 39 CASES 




[njectior e Result and remarks.
3 3'2Y • 5 Mild fever.Lobular collapse lung. Improved. 
Adenitis glands neck and mediastinum.
4 4m. 8 Unimproved, convulsions, recovery
5 • 7 Much improved. Adenoids. Constipation.6 4iy. 8 Adenoids.Adenitis.Foci lungs. Improved
7 2y. 9 Mild congest.bronchopneumonia.Much improved.8 9y. 9 Unimproved, no adenoicis, no tubercle.
9 3y. 7 A.denoids ; rapid cure
10 I5m. 11 No adenoids. Only slightly improved.
13 % • 9 Rapid cure.
14 5y. 9 Pre-existent gland tubercle. Unimproved.
15 7y. 8 Cured.
16 5y 8 Cervical adenitis, Cured.
17 6m. 9 Unimproved. Bronchitis, with good recovery.
18 4§y • 10 Mildly pyrexial. Much improved
19 3^y. 11 Much improved.Areas lobular collapse lung.
20 3ÌT • 11 Improved. Tonsillitis, acute adenitis neck.21 2-gy. 8 Cured.
22x 5y. 11 Much improved.Suspected mediastinal glands.
2,3x ' 7y. 10 Cured.
24 It)' • 7 Cured
25 8y. 7 Cured. Adenoids.
26 5y * 9 Very much improved. Actenoicis.
27 3y. 9 Curea. Adenoids.
28 21m. 6 Cured ; ether alternate days only.
29 3 & •  
2§y •
9 Cured.
30 10 Very much improved
31 5y. 10 Ditto. Haemorrhages subconjunctivaily.
32 14m._ i 9 Improved.Broncnopneumonia.Whoop absent.33x 2-gy. 6 Unimproved.Ether alternate days.Phimosis.
34x 10m. 7 Cured.
35x 4y. 7 Improved. Adenitis. Doubtful adenoids.
36x 9y . 7 Cured.
37x 11m. 6 Unimproved, complications absent.
38x 3-gy • 7 Cured. Adenoids.
39x 5y. 6 Cured.
4 Ox 2y 7 Very much improved.
41x I4m. 9 Very much improved.
42x V • 7 Cured.
43x 3m. 7 Unimproved. Symptoms mile, througnout.
Cases marked thus "x" were treated with emulsified ether and oil.
Dosage constant in all cases, a mixture of ether and oil,emulsified
as noted, was administered so that the patient received half a
drachm of ether (2 c.c. approximately) for each yetr of age.
Very occasionally aosage was siigntly increased over tnis 
figure.
TABULAR STATEMENT OF RESULTS IN FOUR CASES 
Treated by the author.
Table wt •








1 7 in 8 days .75,1,1,.75 
.75,.75, .5
Bronchopneumonia,scattered 
foci of congestion. Cured2 4y • Ditto 1,1,1,.75 
.75,.6,.75
Cured rabidly
11 igy- 7 in 7 days 1,1,1,1,1, 1,1.
Cured. Uncomplicated.
12 Pitt 0 all 1.5 c.c. Epistaxis. Spasm of tetanic 
type. Cured.
TABULAR STATEMENT OF RESULTS OF ETHER THERAPY 
RECORDED BY VARIOUS OBSERVERS .
Observer Cases Method Results.
Levy and 104 Intramuscular 81^ cured or improved
Finkelstein
0oldblum 18 Ditto 82.2^ cured or improved
Tow 61 Ditt o 82“£ cured or improved
Guinea 302 Ditto 94.4’j£ cured or improved
Costello 32 Ditto 70ji cured or improved
Magni (9R.) 35 Ditt o 74  ̂ cured or improved
Mas on 26 Ditto 85j£ benefited
Audrain Many Ditto Never known metncd to fan .
Genoese 20 Ditto All cured or improved
Oraeser 21 Ditt o 81  ̂ cured or improved
Panayotolau , 
Goldblum Ce'J
25 Ditto All cured or improved
21 Rectal 90-5^ cured or improved
McGee -- Ditt o Most cured or improved
Magliano 10 Ditto All cured or improved
Mas on 4 D itt o 50j£ cured
Newman 9 Intramuscular All cured or improved
Pollock 107 Ditto All cured or improved
Elgood 33 Ditto 55.5^ cured, 12.1^ failed
Elgood 70 Rectal 55.5JL cured, 22.8;£ failed
V oigt 12 Int ramus cular All cured.
Table 6.
TABULAR STATEMENT OF RESULTS OF ETHER THERAPY 
BY ALL METHODS 
IN THE AUThOR'S SERIES OF GASES.
Cases Treated Total Cured V .M.I. Improved Glassed as failures.
Intramuscular 4 4 - - -
Simple ether 
and o il.
26 10 4 7 5
Emulsified
ditto.
13 6 3 1 3
All methods 43 20 7 8 8
Percentage 46.6% Io.3% ufi•COW
V.M.I. "Very much improved".
